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@ Tunable Barretter Mount 


@ Cavity Frequency Meter 





@ Cross-Guide Directional Coupler 


@ impedance Meter 


PRECISION ala 


for precision measurements... 


Sperry '° A * 
) UMMC 


w Accurate, repeatable electrical measurements over 
a broad band of frequencies . . . modern radio engi- 
neers demand these characteristics in microwave test 
instruments. Precise electrical results call for precise 
mechanical tolerances. These fine mechanical toler- 
ances are an integral part of Sperry Microline, indus- 
try’s most complete line of microwave test and 
measuring instruments. 


@ Triple-Studj 


@ Microwave measuring instruments require almost 
perfect geometrical forms maintained in metal. Sperry 
has developed processes to obtain these stress-free 
forms which assure instruments of the required accu- 
racy and durability. With Microline, research and 
development engineers can obtain reliable measure- 
ments which assure correct design results. 


@ Sperry with its long experience and knowledge in 
microwave techniques has developed virtually every 
instrument essential to this phase of electronics. The 
Microline instruments shown here are only a few of 
the several hundred which are available. Our nearest 
district office will be glad to give you additional infor- 
mation on Microline instruments and how they apply 


to your individual requirements. @ Detector Wave Meter 


SPERRY GYROSCOPE COMPANY “SY 
DIVISION OF THE SPERRY CORPORATION + GREAT NECK, NEW YORK 
NEW YORK - CLEVELAND + NEW ORLEANS + LOS ANGELES - SAN FRANCISCO - SEATTLE *Trademark 
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MEET THE AUTHORS 


@ Leading off this issue is “The Red War 
Machine” by one of the world’s out- 
standing authors on military subjects— 
Capt. B. H. Liddell Hart. Since World 
War I, Captain Hart has been earning 
the respect of soldiers and leaders every- 
where with his deep insight and fine 
judgment concerning problems of a 
military nature. General Patton said to 
him, “I have been nourished on your 


books for twenty years.” 


@ Hoffman Nickerson, who rang the bell 
with his “Folly of Strategic Bombing” 
in the January-February 1949 issue, re- 
turns with an earnest and _ well-con- 
sidered critique of General Eisenhower's 
new book, “Crusade in Europe.” It is 
a stimulating and thought-provoking arti- 


cle appearing on page 390. 


@ The history and background of rotary- 
winged aircraft are well outlined on page 
393 by Frank N. Piasecki, president of 
the Piasecki Helicopter Corporation. Mr. 
Piasecki has received much acclaim for 
his revolutionary tandem helicopter which 
has been adopted by the Navy as standard 
equipment. It’s an article written by a 
recognized authority that indicates the 
future of a mode of flight still in its 


infancy. 


e As a rebuttal to Nickerson’s “Folly of 
Strategic Bombing,” Maj. John J. Dris- 
coll, member of the faculty of the Air 
War College at Maxwell Air Force 
Base, sets forth the case for strategic 
bombing and for the Air Force. Major 
Driscoll served with the United States 
Strategic Bombing Survey which viewed 
and evaluated the effectiveness of the 
allied bombardment of enemy industrial 
installations, and he is also a combat 
veteran of the air war over Europe. 
Page 405. 
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A Program To Keep America 
Strong For Peace 


O KEEP ABREAST of the rapid and far-reaching advances in scientific 
and technical knowledge and their growing applicability to arms and to 
industry, the American Ordnance Association is devoting its energies 
to the following program for national security and peace: 


To use all lawful means to ensure that the United States, its Govern- 
ment, Industry, and People 


1. Strengthen in every way the close relationship among Science- 
Industry-Ordnance as indispensable factors of our national security and, 
to this end, foster close coéperation on the part of the Army, Navy, and 
Air Force with scientific and educational institutions. 





2. Maintain a continuing national program of ordnance research and 
development, utilizing all facilities—governmental and private—for this 
purpose. 


3. Inaugurate an annual ordnance replacement program to assure latest 
types of equipment for all our armed forces—ground, sea, and air. 


4. Strengthen and increase in time of peace the fourteen decentralized 
Ordnance Districts. 


5. Accumulate and maintain adequate reserves of strategic raw materials 
to safeguard our national security. 


6. Preserve and strengthen our arsenals and depots—ground, sea, and 
air—to enable them, in codperation with science and industry, to keep alive 
the knowledge of ordnance production and logistics in time of peace. 


7. Train annually military and civilian personnel of the technical 
branches of the Military, Naval, and Air Forces in current industrial prac- 
tices, and, similarly, train key scientific and industrial personnel in the 
technique of ordnance design, production, and logistics. 

8. Establish and maintain Ordnance R.O.T.C. units at qualified educa- 
tional institutions of our country and substantially increase the number of 
these units. 

9. Educate all our people in the vital importance of planning not only 
for the mobilization of our national resources but also for their effective 
‘utilization wherever needed to keep war out of America. 

10. Foster public interest in scientific, industrial, and military prepared- 
ness to keep America strong for peace ashore, afloat, and aloft. 


& 
A Guaranty of Peace 


The American Ordnance Association, founded 1919, is a patriotic, educa- 
tional, scientific, and nonprofit membership society of American citizens 
dedicated to scientific and industrial preparedness for the common de- 
fense as one of our Nation’s strongest guaranties of security and peace. 


AMERICAN ORDNANCE ASSOCIATION 
705 MILLS BUILDING ° WASHINGTON 6, D. ¢. 
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* 
of automotive RECOILLESS RIFLE PRODUCTION 
e e The Firestone Tire & Rubber-Company of Akron, Ohio ; 
vehicle operation preparing to start mass production of two powerful “recoilles 
rifles which will give an infantry soldier the striking power . 
field artillery. One of the rifles is a 57-mm. shoulder wean 
which can be handled by one man but normally require 



























































por 
S the 
attention of two. The other weapon is a 75-mm. rifle which 
fired from a standard machine-gun tripod. It is 82 inches i 
and fires a 14-pound high-explosive shell more than 4 ale 


SOVIET ACTIVITY NOTED 

In the Soviet Union, much industry is engaged in producing 
armament, according to recent reports. On Soviet Air Fore, 
Day in July 1948, the Minister of the Armed Forces declared 
that the aviation industry had developed multimotored planes 
and jet aircraft. The manufacture of tanks is also being carried 
out on a large scale. At least 200,000 workers are employed 
in the tank manufacturing industry, exclusive of the tank-motor 
industry. The Soviet Union is able to produce from forty-five 
fifty thousand tanks a year. By using all the reserve tank fac. 
tories, it is claimed that yearly production could be raised t 
60,000 tanks. The tendency is toward construction of lighter 
faster models possessing considerable firepower. 


NEW AIDS FOR WAR 


The Handy Vari-Speed Governor used Two devices which promise to be of considerable value t 
on many well-managed truck fleets over the armed services were among 562 inventions approved recent) 
a period of years. has proved its out- by the United States Patent Office. They were a secret radi 
standing value in preventing costly signaling system developed by Brig. Gen. David Sarnoff, presi 
operating practices. dent of the Radio Corporation of America, and an improve 
grenade launcher by John C. Garand, designer of the famous 
A poll of 180 such fleets shows actual Genun’ vie ° 

savings as follows: 
General maintenance 


Engine repair ‘ “gaeer : - : 
Tire maintenance 69 countered with radio telegraphic signaling. The device patente 


Insurance # by Mr. Garand facilitates the launching of grenades from fire- 


— arms—particularly gas-operated, semiautomatic weapons. The 


The new signaling apparatus is said to circumvent the errors 
caused by fading, static, or other unfavorable conditions en 


same device represents an improved means for retaining a 
grenade on a launcher prior to its discharge, thus eliminating 
the delay now necessitated by the manual changeover fron 
struments with long successful service grenade launching to firing ball ammunition. 

records include: . OIL WELLS AT SEA 
© Telegages—Fuel level, oil pressure and 


water temperature 
e Ammeters ¢ Speedometers 


Continental shelf petroleum production has passed the initia 
planning stage, and as a result of successful drilling operation 
at least two oil discoveries of possible major importance have 

been made. These are both in the Gulf of Mexico. As generally 
Specify KS control instruments > , a : , 
for greatest effectiveness ‘and understood, a continental shelf is the land mass lying submerge? 
economy of automotive operation. off the coast in less than some 600 feet of water. The United 
States continental shelf covers 750,000 square miles, of which 
129,000 are in the Gulf of Mexico. This strip averages about 
seventy-five miles in width. It is in this Gulf shelf that the bes 





ING~ YSRELEY 
(oO RP ORATI ON NEW BRAZING METHOD 


ANN ARBOR MICHIGAN One of the foremost manufacturing advances in recent years 
PLANTS IN is undoubtedly the perfection of the process called copper hydro 
AUN Ree Oe - GRAND RAMS ¢ Testa gen brazing. The process, simply stated, consists of positioning 


oil reserves should be found. 
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Proof-Marked for Quality 


suppliers Whose Products Meet High Ordnance Standards 











































a The products and services advertised in these pages are those 
of companies and organizations which are currently supplying or 
are ready to supply the arsenals, depots, navy yards, proving 
grounds, and laboratories of the National Defense Establishment 


with the things needed for the security of America. 


a Since medieval times the Ordnance Broad Arrow and, cur- 
rently, the Bomb and Flame have indicated superior quality, equal 


to or better than the rigorous specifications. 


@ To bea regular or potential supplier to the armed forces in the 
Atomic Age as in centuries past means that the preducts and the 
services bear the proof mark of quality. These products and serv- 
ices will give the same high performance and satisfaction to all 


other users in commercial and scientific fields. 


@ Manufacturers who have not yet obtained the recently com- 
piled brochure describing how their message can be brought to 
the attention of key procurement officers may obtain a copy, 


without cost or obligation, upon request. 
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AETNA- STANDARD 





¢ Seamless Tube Mills 


¢ Continuous Strip Long 
Terne Lines 


e Pay-off and Tension Reels 
¢ Continuous Butt Weld Pipe Mills 


¢ Continuous Strip and Sheet 
Galvanizing Lines 


¢ Plug Mills 


e Levellers 


¢ Piercing Mills 
e Slitting Lines 


¢ Drawbenches 
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~The AETNA-STANDARD ENGINEERING CO. 


YOUNGSTOWN, OHIO 
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New Developments 








































either metal wire or finely divided metal powder 
of mechanically assembled pieces and _ he: 


: at the joins 
iting to brazing a 
perature in an atmosphere-controlled furnace in which “nig 


ple adjustments, the atmosphere in the heating 
cooling chambers can be varied from oxidizing throug 


and controlj.; 
i = cas h Neutral 
to reducing, and from a decarburizing to a carburizing eff 

S Chect 


PORTABLE TELETYPEWRITER 


Portable teletypewriter equipment, so light that a parachute 
can carry it on a jump from an airplane, has been develops 
and adopted by the Army, promising a major advancement i 
military communications. Weighing but 45 pounds compared 


295 


with current field equipment that weighs pounds, the ney 


portable teletypewriter is but one-fourth the size of the old, has 
300 fewer parts, is considerably stronger, and consequently rs. 
quires far less maintenance. The new equipment js capable , 
transmitting and receiving messages sixty-six per cent faster 
than existing types and will operate on both wire and rag 
circuits. It is waterproof and, should it be used in amphibigy 
operations, could be floated onto a beach. 


ARCTIC BATTERY 


A new electric battery that will start an engine at a temper 
ture of sixty-five degrees below zero has been developed by the 
Army Signal Corps. The new low-temperature battery, &. 
the Signal Corps engineering laboratories at For 
N. J., in codperation with the Delco-Remy Divisign 
Motors Corporation, will start the cold engine of; 
an all-night stand in subzero weather. 


veloped at 
Monmouth, 
of General 
truck after 


LARGEST ELECTRIC MOTORS 
25 


Two giant electric motors, each developing 25,000 horsepower 
and capable of churning up a 1,500-mile-an-hour gale, have bee 
installed at NACA’s Ames Aéronautical Laboratory at Moffet 
Air Force Base, Calif., to test full-scale aircraft at supersoni 
speeds. The twin motors, built by the Westinghouse Electr 
Corporation, are the highest speed motors of their size eve 
built with wound rotors. They drive a giant air compressor 3} 
feet long and weighing 400 tons. 


HIGH-POWER BAZOOKA 


The Army revealed recently it has ordered an undisclos 
number of 3.5-inch bazookas as the first step in its 1948-1 
program for ‘training troops with new, improved weapons, The 
new rocket launcher, adopted by the Army a few months a 
is described as having more punch and longer range than th 
wartime 2.36-inch bazooka. The weapon, which has approx 
mately the effect of a 75-mm. gun, is 
machine-gun and mortar nests, and pillboxes. 


used against tanks 


COLDEST COLD 


Temperatures of 459 degrees below zero Fahrenheit will k 
commonplace in a new $250,000 low-temperature laboraton 
just completed by the General Electric Research Laboratory @ 
Schenectady, N. Y. This research is part of continuing wor 
which seeks to find out more about the behavior of matter # 
low temperatures. This knowledge in turn may give insight int 
the behavior of matter at all temperatures. 


SEA 
SEASICKNESS PREVENTIVE AND CURE 


Working in conjunction with civilian investigators, the Arm 





Medical Department has sponsored development of a new dri 
“dramamine,” that acts as both a cure and preventive of % 
sickness or motion sickness. Credit for the original research 
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R-6602: 
R-6572: 
R-6513: 
B-6427: 
B-6371: 
M-6330: 
M-6290: 
M-6271: 
F-6226: 
F-6209: 
F-6186: 
F-4162: 
F-4140: 
F-4124: 
Y-4112: 
Y-4091: 
Y-4069: 


200 h.p. 
190 h.p. 
170 h.p. 
130 h.p. 
100 h.p. 
105 h.p. 
95 hp. 
90 h.p. 
75 hp. 
70 hp. 
60 h.p. 
55 hp. 
50 hp. 
45 hp. 
40 ‘hp. 
35 hip. 
25 hp. 


at 2600 rpm. 
at 2600 rpm. 
at 2600 rpm. 
at 2600 rpm. 
at 2600 rpm. 
at 2800 rpm. 
at 2800 rpm. 
at 2800 rpm. 
at 3000 rpm. 
at 3000 rpm. 
at 3000 rpm. 
at 3000 rpm. 
at 3000 rpm. 
at 3000 rpm. 
at 3000 rpm. 
at 3000 rpm. 
at 3000 rpm. 








DESIGNED FOR 


Big, new, high-speed engines delivering up to 250 
h.p. have recently been added to the Continental 
Red Seal line. These new models are of post war 
design and incorporate many advances in engineer- 
ing, in materials, and in manufacturing technique. 
Their improved power characteristics and higher 
governed speeds make possible faster on-time 
schedules for trucks and buses. These engines have 
already proved their efficiency and reliability in 


millions of miles of use. 


Bulletins are available giving further information on 


any of the engines listed at the left. 


[ontinental Motors [orporation 
MUSKEGON, MICHIGAN 
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| ELECTRICAL CONNECTORS 
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THAT HAVE MADE IT THE ELECTRICAL CONNECTOR 


e Easy Assembly and 
Disassembly 

e Fewer Parts than any 
other Connector 

e Contacts filled with high- 
grade solder to insure 

High Arc Resistance top performance. 


Plus. this. Impotlanit Advaritage — 
PRACTICALLY NO VOLTAGE DROP! 


Contacts that carry maximum currents with a mini- 
mum voltage drop are only part of the many new 
advantages you get with Bendix-Scintilla* Electrical 
Connectors. The use of “Scinflex”’ dielectric material, 
an exclusive new Bendix-Scintilla development of 
outstanding stability, increases resistance to flash- 
over and creepage. In temperature extremes, from 
—67° F. to +300° F., performance is remarkable. 
Dielectric strength is never 
less than 300 volts per mil. 
Bendix-Scintilla Connect- 
ors have fewer parts than 
any other connector on the 
market—and that means 
lower maintenance costs 


and better performance. 
*TRADEMARK 


© Moisture-proof, 
Pressure-tight 

* Radio Quiet 

e Single-piece Inserts 

¢ Vibration-proof 

¢ Light Weight 
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Write to our Sales Departmer: 
for more detailed informatic:. 
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New Developments 





given to Dr. Leslie N. Gay, of the Protein Clinic of Joh 
Hopkins Hospital, Baltimore, Md., who first began min 
on the drug in 1947, and Dr. Paul Carliner, also of a 
Hopkins. In experiments recently completed, almost tu, 
cure or prevention of seasickness, in all degrees of ae 
was obtained among more than 400 passengers aboard an ion 
transport in heavy seas. ™ 


FLAME-RESISTING OIL TANK 

A new-type aviation oil tank capable of withstanding 
and temperatures of 2,000 degrees Fahrenheit has been develope 
for the United States Navy by the B. F. Goodrich Company, 
The container, first one of its kind to withstand direct flame. is 
also bullet-sealing, which increases its value for use jn rand 


aviation. An outer coating in which American-made rubber ; 
combined with other materials gives unusual resistance to heat 
and fire. The company said the material may be applied de 
to gasoline tanks and other containers for volatile fuels. 


SEAPLANE CRADLE 

An original method of servicing seaplanes at sea has been 
perfected by F. 
tional factors: a buoyancy-controlled cradle and a mother shy 
similar to the Navy LSD type of drydock ship. Given neue 


Forrest Pease, inventor. There are two opera: 


buoyancy, or “approach trim,” the cradle is suspended on short 
chains from four floats at a submerged depth sufficient to clear 
the cradling plane. Operational control lines passing from the 
cradle to the tender through snatch blocks on the plane trans 
cradle support from the floats to the plane with safety. 


HIGH-ALTITUDE BALLOONS 

The aircraft carrier U.S.S. Sarpan recently was to laune 
high-altitude plastic balloons in the Caribbean area as part ¢f 
a cosmic-ray research project being carried out under the direc. 
tion of the Office of Naval Research. The balloons were ex- 
pected to reach an altitude approaching 100,000 feet (19 miles 

The balloons, which have a diameter of seventy feet whe 
fully inflated, were to carry cloud chambers to record the cosmi 
radiation in the upper atmosphere. The waterproof instrument 
were fitted with flotation gear to permit their recovery from th 
water after release by an automatic mechanism which rips ti 
balloons. After being launched from the carrier the balloon 
were to be tracked by radar and naval planes. 


SHIP STEERING RECORDER 

A new instrument which automatically and_ continuous 
records a ship’s course has recently been developed. This “shi 
steering recorder” marks the ship’s rudder position and compas 
direction and calculates any deviation from the set course on: 
moving roll of paper. Nine of the instruments have been «- 
livered to the U.S. Navy for experimental installation in sever! 
destroyer and submarine chartrooms. The device can detect a 
error in course as slight as two-tenths of a degree. 


BOOSTER ROCKET DEVELOPED 

A new solid-propellant booster rocket with a ground-leve 
thrust considerably in excess of that developed by the Germ 
V-2 has been flown successfully at the Naval Ordnance Tes 
Station, Inyokern, Calif. The new booster rocket, as yet ur 
named, is believed to be the largest solid-propellant rocket ye 
flown. Its recorded velocity is high in the supersonic range 
The rocket was designed for use in the initial launching « 
supersonic missiles, especially those relying on the ram-j¢ 


engine for propulsion. 


DEEP FREEZE FOR SCIENCE 

Subzero Arctic conditions will be simulated in the new lov 
temperature test facility which is now under construction in the 
internal-combustion engine laboratory of the Naval Engine 
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of the Pioneer in Automotive 
Universal Joint Design 


Spicer uid ti the mark 


of today’s most complete and 
widely-used line of universal 
joints in the world 


a 14 rst sutcessful universa! joint for automotive use 


c 
rized the automotive dy id he'ped make possible its growth into a top 


r organization is credited with every moror de elopment in automotive universal joint design 
ning, developing, engineering, monufocturing and service Spicer offers automotive manufacturers the 
efficiency and dependability Thot’s why a large proportion of the trucks, buses, and possenger cars 
throughout the world use Transmissions, Torque Converters, Passenger 
Car Axies, Clutches, Stompings, Parish Frames, Universo! Joints, Propeller 
Shafts and “BSrown-Llipe” Gear’ Boxes of Spicer manufacture or desigr 


Spicer SPICER MANUFACTURING « Division of Dano Corporation 
rei it TOLEDO 1, OHIO 


TRANSMISSIONS * PASSENGER CAR AXLES + CLUTCHES * PARISH FRAMES + STAMPINGS « TORQUE CONVERTERS 
UNIVERSAL JOINTS * SPICER "BROWN LIPE” GEAR BOXES + RAILWAY GENERATOR DRIVES 


44 YEARS OF 











METALWORKING 
MACHINERY 


Cold Headers for Bolts, Screws, etc. 








Bolt Head Trimmers 
Screw Thread Rolling Machines 
Nut Forming Machines 
Nut Tapping Machines 
Screw Slotters 
Rivet Drillers 
Power Presses of all Kinds 
Eyelet Machines 
Small Arms Ammunition Machines 


Collapsible Tube Machines 


Thread Rolling Machines for Shells 


Wire Drawing Machines 
Rolling Mills for Sheets and Strips 
Rod and Tube Mills 
Flatteners and Straighteners 
Gang Slitting Machines 
Swagers, Pointers, Coilers, Winders, etc. 


Specio!l and Miscellaneous Machines 








WATERBURY FARREL 
FOUNDRY AND MACHINE COMPANY 
Waterbury Connecticut, U.S.A. 


SALES OFFICES: 


CLEVELAND NEWARK, N. J. 


CHICAGO 





New Developments 





ing Experiment Station at Annapolis, Md. Temperatures 
as eighty-five degrees below zero will be produced. This 
facility has been designed for the testing of internal-combustg 
engines, their parts and accessories, plus fuels and lubricatj 
oils at low temperatures. It is also probable that a 5-inch 
mount will be installed for the purpose of testing hydraulic a 
It is believed that this will be the first testing facility of its 
kind in existence allowing for the installation of full-scale Diesel 
engines for the purpose of determining their starting character. 
istics at temperatures ranging down to eighty-five degrees be. 
low zero. 


as low 


AIR 


NEW RESEARCH AIRCRAFT 


Designed and built by Consolidated Vultee Aircraft Corpora. 
tion at San Diego, Calif., the Model 7002 features a delta wing 
the first aircraft of this type. The radically designed airplane i 


The 7002 delta-wing research airplane. 


being used to explore and test the stability and control charac- 
teristics of the delta wing. This type of wing differs from 
conventional wings in that it has a much larger degree of sweep- 
back—sixty degrees compared to the thirty-five degrees which is 
the maximum now being used on Air Force aircraft. The wing 
is triangular-shaped and incorporates “elevons” in the trailing 
edge for aileron and elevator action. 


NEW BOMBS TESTED 


The U. S. Air Force was to test two radio-controlled bombs 
and the American version of Germany’s V-1 “buzz-bomb” under 
Arctic conditions recently at Ladd Air Force Base, Fairbanks, 
Alaska. 

The bombs to be tested were the 12,000-pound “Tarzon” and 
the 1,000-pound “Razon” (range and azimuth controlled). The 
JD-2, American model of the buzz-bombs fired against London 
and Antwerp in World War II, will be tested in both air and 
ground launchings. 

The Tarzon is a radio-controlled, free-falling, general-purpose 
bomb fitted with radio equipment and movable tail fins. Both 
range and azimuth are controlled by the bombardier after release 
from a plane. Flares are installed in the tail of the Tarzon to 
help the bombardier in following it throughout its fall. The 
Tarzon is known as the VB-13. The Razon VB-3 is similar to 
the Tarzon but weighs 1,000 pounds. Methods of control are 
identical in principle. 


GUIDED-MISSILE PROGRESS 


Gen. Hoyt S. Vandenberg, Chief of Staff, U. S. Air Foreg 
recently announced a program to purchase guided missiles ami 
allied equipment to be used in a new training program of Ait 
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use Oakite Composition No. 90 


... because Oakite Composition No. 90 efficiently removes 
drawing compounds, cutting oils, light greases and solid-par- 
ticle dirts. Oakite Composition No. 90 eliminates the need 
for manual wiping or brushing after electrocleaning. 


Superior Smut Removal—High conductivity 
combined with excellent wetting and emulsify- 
ing properties provide detergent action on the 
smut-forming materials that ordinarily cause 
trouble on buffed steel surfaces. 


Quick 
facts 
about 


0. C. 90 Controlled Foam Blanket—Fine bubbles of 


Oakite Composition No. 90 solution trap the 
troublesome alkaline spray raised by gassing at 
the electrodes. The bubbles last !ong enough to 
form a thin blanket, then break without develop- 
ing into a thick layer of explosive foam. 


Long Solution Life—Ingredients that do not 
break down under electrolysis or the action of 
boiling alkalies plus adequate buffering for re- 
serve alkalinity plus special self-cleaning prop- 
erties give solutions of Oakite Composition No. 
90 a long working life that assures low cleaning 
cost per unit. 


What's Your Plating Job? Whether you are electroclean- 
ing lead, steel, brass or zinc, use Oakite materials for the high 
degree of cleanliness required for cadmium, chrome, copper, 
nickel and zinc electroplates. Whatever your metal, electro- 
plate or finishing process, consult the Oakite Technical Ser- 
vice Representative about any problem that may arise. Or 
write to us on letterhead for data. No obligation, naturally. 


OAKITE PRODUCTS, INC., 14F Thames St., NEW YORK 6, N.Y. 
Technical Service Representatives in Principal Cities of U. S. & Canada 


OAKITE 


REG. VU. &. PAT. OFF. 


SPECIALIZED INDUSTRIAL CLEANING 





MATERIALS - METHODS - SERVICE 
























New Developments 





Force guided-missile launching crews. Two Air Force Suid 
missiles were also announced for the first time. One is the 
Consolidated Vultee 774, thirty-two feet long and the first Air 
Force missile approaching the size of the German V-2 a 
is about forty-five feet long. The. 774 was successfully fired 

Air Force technicians at White Sands Proving Ground, N. Mex, 
last summer and is being considered as an Air Force training 
missile. The second is a smaller rocket test missile, the North 
American NATIV. It was fired at Holloman Air Force Base 
Alamogordo, N. Mex., last summer. The NATIV js approxi. 
mately thirteen feet long. Over two years in development, both 
missiles are powered by liquid-fuel rocket motors, and both have 
reached supersonic speeds. 


NEW FLIGHT TRAINER | 


Production of the electronic flight simulator, which has been 
called one of the most fundamental advances in flight training 
in the history of aviation, is now well under way. Air crews fj 
using the trainer, can now learn to fly a particular type of plan | 
without ever having seen one, or even before any plane of thy 
type is actually built. 

The trainer creates, in a closed and motionless compart. 
ment, the conditions, including the emergency conditions, g 
actual flight. Thus an experienced air crew can, in a few hour 





go ‘through and learn to meet almost by reflex action a serig 
of emergencies which its members might fly for years withoy 








encountering. 
Everything is represented as in actual flight: communicatig, 
with a control tower, the whistle of air through the intakes, te 














changes in pitch of the propellers, the changes of compass dire. 





tion as the plane taxis out for take-off, and the hiss of tipg 








when, on landing, they strike the runway. 






GUIDED-MISSILE PROVING GROUND 

The Department of the Air Force has requested that Congres 
authorize $200,000,000 to start a new test range for guide 
Stuart Symington i 















missiles. Secretary of the Air Force W 










making the request stated: “Certain other nations have avail 
themselves of the services of German scientists and technicians 






and are making vigorous efforts to produce guided missiles 
intercontinental ranges.” Mr. Symington did not reveal wherei 
is proposed to erect a longer test range than the ones now us 
at Alamogordo and White Sands, N. Mex. He simply saidi 
would be more than 150 miles long and would be used join 
















by the armed services. 


PRONE PILOT POSITION 

Following several years of research cloaked in secrecy, & 
Air Force recently disclosed the development of a prone po 
tion pilot “hed,” designed primarily for lessening the possibilt 










of physical blackout by pilots during high-speed dives and tun 
pny y 1 I 






in near-sonic speed fighters. Developed by the Air Force's Aer 
Medical Laboratory at Wright-Patterson Air Force Base, Da 
ton, Ohio, pilots in the “bed,” during centrifuge tests, hat 
withstood gravity pull up to twelve times the force of the 
“G's.” Conventionally seated pilot 


can tolerate only about 4.5 or 5 G’s. 










normal weight, or twelve 






JET SELF-STARTER 


The problem of using heavy, cumbersome, auxiliary electri 








pe 
ele 
or 


of 


power units to ignite jet aircraft engines has been elimmat 





by the development of a miniature gas-turbine self-starter dem 
by the AiResearch Manufacturing Company under a Na 
contract. The tiny engine weighs only eighty-eight pou 
Highly compressed air is bled from this turbine to operatt! 
high-speed air turbine starter unit attached directly to the! 










or turbine engine. 
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at happens when you hear? What happens inside 
our ear when sound waves come in from a telephone 
onversation ? 


Bell Telephone Laboratories scientists have developed 
pecial apparatus to help answer these questions, for the 
elephone system is designed to meet the ear’s requirements 
or good listening. 


In the test pictured above, the young lady sits before 
udspeakers in a soundproofed room with a small hollow 
ube, reaching just inside the ear canal. Sounds differing 
lightly in frequency and intensity come from a loud- 
taker. The subject seeks to tell one from another, record- 
g her judgment electrically by pressing a switch. 
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Meanwhile, the same sound waves pass down the hollow 
tube to a condenser microphone, and a record is made of 


‘the exact sound intensities she identified. Results help 


reveal the sound levels you can hear clearly and without 
strain—the sounds your telephone must be designed to carry. 


Scientists at Bell Telephone Laboratories make hun- 
dreds of tests in this manner. It’s just one part of the work 
which goes on year after year at the Laboratories to help 
keep Bell System telephone service the finest on earth. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting, for con- 
tinued improvements and economies in telephone service. 







































HE new Secretary of Defense, 
Louis A. 
qualified for one of the most important 
posts in the Nation. A man of strong 
character, broad experience, and ex- 


Johnson, is uniquely 


taordinary vigor and determination, 
he has achieved high distinction as a 
combat officer, as a lawyer and indus- 
trialist, and as a public servant. 

Colonel Johnson served as an Army 
oficer in World War I, participating 
in the Meuse-Argonne offensive and 
other operations as a member at various 
times of the 4th, 5th, 80th, and goth 
Divisions. He was one of the organ- 
jzers of the American Legion and in 





1932 was elected its national com- 
mander. 
When international relations de- 


teriorated in the late ‘thirties, Colonel 
Johnson relinquished a successful law 
practice to become Assistant Secretary 
of War. From 1937 to 1940, at a most 
critical period in our history, he de- 
voted his talent and energy to building 
up the Army, to drawing plans for 
industrial mobilization, and to making 
the American people conscious of the 
great decisions that lay before them. 
One year before the German Wehr- 
macht invaded Poland, Colonel John- 
son called all Ordnance district chiefs 
to a conference in Washington and 
ordered them to bring industrial sur- 
veys up to date so that “you are familiar 
with every potential war-producing 
facility in your district.” 

Shortly after this meeting, Mr. 
Johnson brought to fruition the pro- 
gram of educational orders long advo- 
cated by the American Ordnance 
Association, and he succeeded in per- 
suading Congress to authorize the 
placement of educational orders to 
familiarize industry with the manu- 
facture of “munitions of war.” Al 


Qua 
+ 


OUT OF THIS WORLD more 
than 250 miles into space soared this 
2-stage Ordnance rocket missile after 
being fired at White Sands Proving 
Ground, N. Mex. The missile con- 
sisted of a V-2 rocket with a WAC 
Corporal in the nose (Army photo). 


. 
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Peace through Strensth 


The Task Facing Louis A. Johnson, Secretary of Defense 


8 


though only thirty million dollars were 
appropriated at the time, the experience 
gained by manufacturers reduced the 
period required to get into full-scale 
war production by to 
months. 


nine twelve 

Colonel Johnson had other ideas. He 
wanted to achieve maximum co@épera- 
tion between Army 
and Navy, to augment 
powder-plant 
tion, to expand our air- 


produc- 





power and our aircraft 
production capacity. ees 

The tragedy of this hectic era was 
that the classic Industrial Mobilization 
Plan energetically sponsored by Secre- 
tary Johnson was never adopted and 
published. From the evidence thus far 
adduced, politics and not preparedness 
was the controlling factor, and Colonel 
The 


was 


Johnson lost out. subsequent 
Stettinius 
pressed. 


when 


report likewise 


Near the close of the war, 


sup- 


Senator Truman, chairman of 
the Truman committee, became Presi- 
dent, he allowed the Stettinius report 
to be made public. The report con- 


firmed the Johnson industrial-mobiliza- 


tion plan, demonstrating that Mr. 
Stettinius in his studies had come ex- 
actly to the same conclusion that 


Secretary Johnson, the Ordnance As- 
sociation, and countless industrial lead- 
ers had reached years before. 

Because the Johnson Plan was not 
adopted and followed, World War II 
cost the American people, unneces- 
sarily, thousands of lives, extra billions 
of dollars, and months of time. 

The philosophy of industrial mobil- 
ization, as every one recognizes today, 
goes to the very foundations of our 
military power. There is very little 
likelihood that, under the hard-fisted 
new Secretary of Defense, the inex- 
cusable and indefensible foot dragging, 
fumbling, bumbling, general 
stupidity of many of World War II's 
inexperienced and incompetent mobil- 


and 


ization theorists and starry-eyed brain 
trusters will be repeated. 

As he takes up the burdens and 
responsibilities of his new office, 
Colonel Johnson will have the invalu- 


able help of his predecessor’s superb 
pioneering achievement as a_ beacon 
light to guide his own difficult course. 
James Forrestal retires to private life 
after nine grueling years of brilliant 
government service, most of it in war- 
time. Throughout this period he dem- 
onstrated great personal courage, 
much patience and forbearance under 
severe provocation, and a high degree 
of realism and intelligence. He brought 
the Military safely 
through a hectic period of acute grow- 


Establishment 


ing pains. Too much praise cannot be 
given Mr. Forrestal for his wise and 
experienced leadership at a time when 
difficult and irksome adjustments had 


to be made. 


COLONEL JOHNSON takes over the 
difficult 
Law 


Defense Secretaryship at a 
The Unification 
did not merge the services. Indeed, a 


time. so-called 
titanic struggle was fought by certain 
factions to prevent merger at all costs. 
The Secretary had no real control over 
these grimly resisting groups who were 
largely intent upon service rivalries to 
the exclusion of any real concern for 


the national-defense structure as a 
whole. 
The American people are paying 


fifteen billion dollars for national de- 
fense. They want something more for 
their money than the spectacle of Army- 
Navy-Air personnel jumping on each 
other’s toes and issuing scurrilous press 
releases against each other. Already a 
cease-fire order on all forms of inter- 
service typewriter sniping has been 
issued. 

In all the many complex problems 
that him, Colonel 
will undoubtedly receive the whole- 


confront Johnson 
hearted support of Congress and the 
American people. He has a right to de- 
mand the support of the armed services 
in carrying out the clear and unequi- 
the Nation. The 
American Ordnance Association pledges 


vocal mandate of 
him the utmost codperation and wishes 
him every success for the duration of 
the cold war. Upon his judgment and 
direction rests a heavy share of our 
ability to survive as a nation. 
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The Red War Machine 








How Good Are Russia’s Weapons and Equipment? 


AST May, before the summer crisis 
arose over Berlin, the British Min- 
ister of Defense stated that Russia had 
between 3,500,000 and 4,000,000 men 
under arms on her present peacetime 
basis as compared with 3,000,000 at the 
time Hitler invaded Russia. A. V. Alex- 
ander’s estimate corresponded with that 
published in March by Hanson Bald- 
win, the eminent military correspond- 
ent of The New York Times, who, in 
more detail, put the number of existing 
divisions in the Red Army between 
175 and 195. Authoritative quarters in 
France put it as 175 to 180. So there 
appears to be close agreement as to 
how big the forces of Russia are. 
More the 
“How good are her forces?” On that 


important is question: 
vital point, views differ widely. A prev- 
alent opinion in both British and Ameri- 
can military quarters is that the quality 
of Russia’s forces is very low, technically 
and with their 
quantity. It would seem that the Gov- 


tactically, compared 


ernments are inclined to accept that 
opinion, for otherwise they could hardly 
be content with the paltry defense meas- 
ures they have set on foot. 


Captain Hart is one of Britain’s leading 


military authors and analysts and an expert on 
armored forces. His latest published book is 
“The German Generals 


Talk.” 
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Capt. B. H. Liddell Hart 
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We should not be misled 
by the crude: outward as- 
pects of Soviet matériel. 
Man power alone does not 
account for her victories 
over the Germans. 


It is essential to examine the question 
as thoroughly as possible. Before we can 
do that there are a lot of cobwebs to 
clear away. For only seven years ago 
authoritative military opinion, both in 
Britain and in America, was as mis- 
taken as Hitler himself in estimating 
the chances of Russia’s capacity to stand 
against an army of Western type. British 
generals who carried weight by their 
rank took the view that Russia would 
be beaten within six weeks, and Ameri- 
can leaders put it even shorter. That 
time their miscalculation had no worse 
effect than to make them look silly, but 
at another time it might prove dis- 
astrous, 

However, postwar analysis of the 
1941 Russian campaign shows that they 
were not quite so foolish in their judg- 
ment as events made them look at the 








time. Russia’s military power was badly 
cracked, and the Germans might have 
come nearer to definite victory but for 
their blunders and initial miscalculs. 
tions. Nevertheless, the margin of error 
in top-level military judgment on both 
sides and in all quarters was big enough 
to be a general warning for the future. 
It demonstrated the tendency of the 
military to jump to assumptions and 
the need for a more scientific explor- 
tion of the facts. 

On the whole, soldiers are less in 
clined than civilians to underrate the 
forces opposed to them, but in the cas 
of the Russian forces the label “Red” has 
acted on them like the proverbial “red 
rag to a bull,” and as a result they have 
often been led astray in their judgment 
of facts. They could not imagine that 
the Red Army could have any disc 
pline, and they have always been apt 
to regard any particular flaws or fail 
ings as proof of its general incapacity. 

Similarly, the Russians’ judgment 
about other nations has suffered from 
the deluding effect of the word “Capi 
talism” on a “White” label. It has 
several times misled Russian leaders 
into assuming that they had only t 
push on and their opponents would 
show the white flag. 

Mutual delusions have been mult 
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ied by Russia’s isolation and the con- 
sequent lack of information. Even dur- 
ing the war the Western powers knew 
far less about the situation and forces 
ussian ally than they did about 





of their R é 
their German foe. Whereas they were 


able to discuss the detailed organiza- 
tion of the German forces and could 
e locatidn of units with re- 





pin-point th 
markable accuracy, they were given 
only the vaguest outline of how their 
Soviet allies were organized and dis- 
posed. Only once, in 1942, were allied 
military missions allowed a brief and 
limited chance to see the fighting front. 
After that they were kept in quarantine. 

It is thus natural that Western sol- 
diers’ ideas have been largely colored by 
the impressions that many of them got 
fom the glimpse they had of the 
Russian troops when the armies came 
in contact at the end of the war and 
before the Iron Curfain descended. That 
was a chaotic period and one of relaxa- 


tion after prolonged effort. 


Unfavorable Impressions 
Impressions of disorderliness, untidi- 
ness, stupidity, and primitiveness pre- 
dominated. The crudity of much of the 
Russian equipment caught the eye and 
so did the odd assortment of transport— 
tanks and high-powered trucks mingled 
with one-horse farm carts. The lavishly 
equipped Westerners could not under- 
sand how an army could have carried 
on without so many things they had 
been accustomed to regard-as necessary. 
They found it hard to believe that such 
an army could be efficient in a way 
different from their own. They feit that 
it would be easy to brush aside what 
looked to them like such an ill-equipped 
rabble. The reaction was all the stronger 
because their own wartime propaganda 
had bulit up such a high estimate of 
the Russian Army. 
These superficial glimpses 
greatly affected Anglo-American mili- 
tary views and largely account for the 
low estimate of the effectiveness of the 


have 


Russian forces. But such a low estimate 
is hard to reconcile with their perform- 
ance against the German Army, especi- 
ally their long-striding advances in 1944- 
1945. We had much trouble in over- 
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coming German forces even with a 
great superiority of power in all forms, 
but while the Russians had a larger 
superiority in man power over the 
Germans they had not such a big superi- 
ority in firepower and nothing like such 
immense superiority in air power as 
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we did. It is not reasonable and it is 
dangerous to explain away the Russian 
successes as due merely to numbers of 
men. The truth lies somewhere between 
the low and the high estimates. 

The only European soldiers who are 
really acquainted with the Russian 
Army are the Germans—having come 
to know it in four years at close grips. 
It is to them one must go for any first- 
hand evidence. I have done so—in a 
long series of discussions since the war 
with German generals and fighting 
men. By piecing together their evidence 
one can build up a fairly clear and 
complete picture of the equipment and 
tactics, the character and quality of 
Russia’s forces. 

First, let us take the question of ma 
terial. There have, of course, been 
changes and developments since the 
war—but an exact idea of how good the 
weapons and other equipment were at 
the start of war and how much they 
improved during it may be a fair indi- 
cation of likely improvement since the 
war. 

The general testimony is that the 
Russian weapons of most types were 
remarkably good even in 1941 when 
the German invasion was launched. The 
Russian rifles were more modern than 


the German and had a higher rate of 





The Russian SU152 self-propelled 152-mm. 
gun is mounted on a heavy tank chassis. 
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a beneath ge we “8 cantwalre Se 
Later models of the powerful Joseph 
Stalin tank mounted a 122-mm. gun. 





fire. Their machine guns were equally 


good. Their mortars were so simple 
in construction and roughly finished 
that they looked like the product ot a 
village blacksmith, yet they were most 
eficient. Their apparent crudeness was 
far outweighed by the advantage of 
rapid output. 


Advantage in Tanks 

It was in tanks that the Russians en- 
joyed their greatest advantage. This 
asset was the one of which they had 
the most need—since the invader’s 
hopes of victory were mainly based on 
his tank 


Russians, 


the decisive effect of forces. 
Unfortunately for the 
technical advantage came into operation 


just too late to make a difference in the 


this 


early battles. That is a hitherto un- 
revealed story which is of great sig- 
nificance as a clue to what happened 
In 1941. 
When the 


in June of that year, the Russian tanks 
were still of types that had been pro- 


German invasion came 


duced under the second Five-Year Plan. 
They were becoming out of date— 
though not more so than those the 
Germans were using (which were 
mostly of 1933-1937 vintage). The Rus- 
sian tanks also outnumbered the Ger- 
man ones. But the Red Army forfeited 
that numerical advantage by the way 
con- 
did, 
Asa 
result, they were destroyed piecemeal 
by the skillfully maneuvered German 


it dispersed its tanks, instead of 
centrating them as the Germans 
and by clumsy handling of them. 


panzer divisions, and the Red Army 
was left stripped of most of its tanks 
by the end of the summer. 

But 
Germany was overrunnning the West, 


new models, designed while 
were just coming into production—the 
T34 medium tank and the KVI heavy 
tank. They proved superior to anything 
the invader had and cramped his ma- 
neuvering style. The T34 began to ap- 
pear late in the summer as the Germans 
completed the last bound before the 
that 


were available were used as strategic 


advance on Moscow, and _ those 
reserves to block the back end of holes 
that were made in the front. By 1942 
the new types were being turned out in 
large quantities. 

Here it is worth tracing the evolution 
of the Russian tanks. In the 1920's the 
tanks 
French patterns, with some modifica- 


earliest Russian-built followed 
tions. Next, they bought Vickers models 
under license from England and de- 
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veloped these. The T26 (based on the 
Vickers 6-tonner) became their main 
light tank, and although its limitations 
were shown up in the Spanish Civil 
War, large numbers were still in use 
in 1941. 

Meantime German influence had be- 
come predominant. While Germany 
was still debarred by the Versailles 
Treaty from building tanks, the Soviet 
Government gave her facilities for es- 
tablishing experimental centers in Rus- 
sia, at Voronezh and Kazan. The Ger- 
mans profited from this help in de- 
veloping their light Panzer I and II 
types, used in overrunning Poland and 
France. 

The Russians profited also, for their 
T37 light tank was similar to the Panzer 
I, and its successor, the T60, was similar 
to the Panzer II. They also produced a 
heavy tank T35 that was similar to a 
Borsig tank which the Germans tried 
and of which a few specimens were used 
in the invasion of Norway. Neither 
proved satisfactory, and in 1941 the 
Russians had to rely mainly on the 
T28 heavy tank until they could re- 
place it by the new KV design—which 
also showed German influence and was 
somewhat heavier than the Panzer III 
and IV which the Germans themselves 
evolved. The KV led on to the “Stalin” 
tank which made its impressive entry 
on the scene early in 1944. 


T34 Tank Turned the Scales 


Meanwhile the scales had been turned 
by the T34, which can be traced back 
to an American source. A private de- 
signer, Walter Christie, had there de- 
veloped by the early 1930's a very fast 
tank of novel design which showed 
high promise. The Russians bought a 
sample, improved on it, and produced 
a medium (cruiser) tank, the BT, 
which they produced in quantity by 
1936 as the main machine of their tank 
forces. It was much more reliable than 
its imported prototype, but its armor 
was thin—and for that the Russians had 
to pay a heavy price in the 1941 battles. 
From it, however, they developed the 
T34 which had thicker armor (52 
mm.), a more powerful gun (76 mm.), 
and was faster (34 miles an hour) than 
any tank the German or any other 
army in the world had at the time. 
Other assets of this 28-ton machine were 
its low build and unusually broad 
tracks. The Russians designed their 
tanks for Russian ground—sandy soil 
that so often turned into deep mud after 
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Russian rifles were more modern than the 
German and had a higher rate of fire. 


rain—and that gave them a further ad- 
vantage. 

The production of the T34 mounted 
steadily during 1942, despite all the 
upsets caused by the renewed German 
advances. Even while the months-long 
Battle of Stalingrad raged, a tank fac- 
tory in the city was turning out ten 
to fifteen T34’s a day. The German 
besiegers, operating far ahead of their 
bases and nearly two thousand miles 
from their factories, could not make 
up the wastage in the constant tank 
fights. Their 20-ton, 20-mile-an-hour 
medium tanks, the Panzer III and IV, 
were outclassed—as the German gen- 
erals ruefully admitted. That was bad 
for the morale of the German troops at 
a crucial time. By 1943 the Germans 
had produced the 60-ton Tiger tank, 
with its 100 mm. of armor in front and 
its great 88-mm. gun. This took heavy 
toll of the more lightly armed and 
armored British and American tanks 
in the enclosed country of Sicily, Italy, 
and Normandy. But in the open spaces 
of Russia the relatively slow Tiger was 
more handicapped in dealing with the 
speedy T34’s. The German tankmen 
derisively called their Tiger a “furniture 
van.” 

Then in 1944 the Russians introduced 
their new heavy tank, the Stalin, with 
150 mm. of armor in front and a 122- 
mm. gun, yet lower in build and thus 
less of a target than the Tiger. Only 
by skill in tactics could the Germans 















combat the all-around superiority 
Stalin—which remained until th 


Of the 
e end 


of the war the most powerful tank ; 
in 


the world. 

So the Red Army has proved Over 4 
whole decade its capacity to keep on 
stepping ahead of other armies. This 
story of the “tank race” is worth tellin 
in detail, as a warning, because it don 
how the Russians concentrated on the 
development of the weapon that mat. 
tered most while also turning out well 
designed and reliable weapons of othe, 
kinds. They seem particularly good at 
making weapons that are especially 
“foolproof.” That may reflect an especial 
need on their part, due to a lowe 
average level of education among the 
users, but it is a very desirable asse 
anywhere in view of hard-testing War 
conditions. 

Since the war they have had the ex. 
perience of German technicians to com. 
bine with their own and a knowledge 
of the many new weapons and jm. 
proved types that were being evolved 
in Germany. So it would be wise tp 
reckon that the Russians are at leas 
keeping their former rate of progres 
in design. 


Russia’s Air Force 

Evidence of this has already been seen 
in the air—the sphere where it is mos 
difficult to hide things. In the war, 
the Red Air Force was not so striking 
as the Red tank force—though cer. 
tainly not to be despised. It had con- 
centrated on close support of the troops 
on the ground, especially by low-flying 
attack, to the virtual exclusion of longer. 
range and more complex operations. ln 
that limited rdle the Russians wer 
quite effective, if not up to the highes 
Western standards. Their Yak fighters 
Lavotchkin fighter-bombers, and Tupo- 
lev (TU2) twin-engined bombers hai 
good performance. Western critics have 
been rather too inclined to base thei 
opinions on the Red Air Force’s obvious 
defects—technical and _ operational— 
where it went outside the limits o 
which it had mainly focused. Its stané- 
ard of navigation is poor and its 
methods are primitive. It is net 
equipped with instruments for blind 
flying and direction by radar. 

The Russian output of aircraft is far 
larger than in any other country sin¢ 
the war, but they are mostly of light 
ground-codperation or training type 
Quantity production is helped by sim 
plicity of construction, and the majority 
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4 have wooden frames. A greater 
stl 
handicap is in engine design which has 
beet backward by comparison with 
Western progress. . 
That is one reason why the Russians 


have embraced jet-propulsion with 
creat eagerness. Their development of 
this new line has been helped by the 
act that they bought a considerable 
qumber of the Rolls-Royce Nene and 
other jet engines before such arrange- 
were checked. Several new jet- 





ments ced. 
engined types of fighter have been 
an by foreign observers, sad one of 


them has been clocked at well over 600 
miles an hour. 

As jet-engined fighters and fighter- 
bombers are too fast to be suitable for 
cooperation in ground operations, it 
would seem that the Russians are now 
concentrating on the problem of inter- 
cepting “atom-bombers.” There has 
aso been a significant development of 
new long-range bombers similar to the 
B29, or Superfortress, while a promis- 
ing 4-engined jet bomber has been 
appearing. All this suggests an in- 
creased interest in strategic bombing on 
the Russians’ part. 
Likewise the 
long-range transport aircraft may be 


production of new 
a hint of contemplated airborne opera- 
tions. One of the mysteries of the last 
war is why the Russians, who were the 
pioneers of parachute forces, never tried 
to use theirs during the war—in con- 
trast with the Western countries which 








ft is far 
ry since 
of light 
; type 
by sit 
najority 


ANCE 








were late starters in this new sphere. 
But while Russia had a far greater 
number of trained parachute jumpers 
than any other country, they were 
short of ‘transport aircraft as well as 
being backward in navigational tech- 
nique. Here are two obvious reasons— 
though there may be others—for that 
blank page in the record of Russia’s 
achievements in the war. 


The Red Navy 


While the Red Air Force hitherto 
has been a less striking force than the 
Red Army, the Red Navy has been by 
far the least effective of the services— 
no better than in Czarist times. It 
failed even to dominate the Black Sea 
during the last war, still less the Baltic. 
It has three battleships, some nine 
cruisers, and perhaps sixty destroyers, 
but most of them are obsolete. It has 
recently built its first two aircraft car- 
fiers, ships of 22,000 tons capable of 
carrying 60 planes. Its main strength 
lies in its submarine force, the largest 
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in the world, totaling a reported 250. 


Such numbers convey a false im- 
pression, as the bulk are out-of-date 
types. 


Important developments are to be ex- 
pected, however, from the fact that the 
Russians are now in possession of sev- 
eral of the schnorkel-equipped German 
submersibles and the component parts 
for building a lot more of this type as 
well as the experts in their design. A 
large submarine force of this type— 
which does not have to come to the 
surface and combines speed with an 
immensely long radius—could be of 
great potential effect in another war, 
especially for a renewed and tighter 
blockade of Britain and as an invisible 
“iron curtain” to stop supplies and 
troop snipments from America to 
Europe. 

Beyond that is the possibility of de- 
veloping submersible troop carriers. 
These could be an epoch-making con- 
tribution to the solution of the problem 
of oversea invasion by a land power 
which does not enjoy command of the 
sea, particularly for the invasion of a 
relatively small objective. It is the prob- 
lem to which a farsighted strategic 
planning staff of a 
power with large re- 
sources would long 
since have directed its 
efforts. While “air- § 
borne” is one possible 





way of solution, “un- 

dersea” is another. It would seem, how- 
the more remote one, taking 
account of the difficulties, 
especially for a country that is inex- 
perienced in amphibious operations. 


ever, 
technical 


The Armored Force 


On a present reckoning, the power 
of Russia’s forces rests mainly in her 
Army—principally in her armored 
spearhead. It is a very formidable arm, 
and any one would be foolish to under- 
rate its menace. At the same time, it 
has limitations that should be noted in 
assessing its powers. The Russian tank 
force—though the best element in all 
Russia’s forces—did not prove as potent 
as the inherent superiority of its ma- 
chines. That was due partly to technical 
and partly to tactical limitations. 

The two sides of the case come out 
in examination of the Russian tank arm. 

The machines were rough inside and 
out—they were not even painted. Their 
design showed little regard for the 


comfort of the crew. They lacked the 


refinements and instruments that West- 
ern tank experts considered necessary 
as aids to driving, shooting, and con- 
trol. Until 1943 only the commanders’ 
tanks had radio. 


Comfort vs. Instruments 


On the other hand, they had a good 
thickness and shape of armor, a power- 
ful gun, high speed, and reliability— 
the four essential elements. The com- 
fort of their crew was of less impor- 
tance, especially as Russian soldiers 
were tougher than others. Regard for 
comfort and the desire for more in- 
strumental aids involve added weight 
and complications of manufacture. 
Such desires have repeatedly delayed 
the development and spoiled the per- 
formance of our tanks. So they did 
with the Germans, whose production 
suffered from the search for perfection. 

The principles on which the Russians 
worked in their mechanization program 
can be clearly discerned. They picked 
up ideas many different tank 
types abroad and picked out features 
which they thought worth 
porating in their own tanks. They then 


from 
incor- 


developed the amalgam in a model on 
their own lines. They concentrated on 
the mass production of only one or 
two types which they tried to make 
as simple as possible in construction. 
This was of great help to rapid quan- 
tity output. 
Thus the 
would seem to rest with the tank policy 


balance of advantage 
that the Russians followed. But it also 
that the 


provided 


reduced 
advantages by the 
superiority of their tanks. While the 


carried handicaps 


basic 


crews might be able to stand more 
discomfort than Westerners could, that 
power of endurance did not prevent 
them being hampered in action when 
in a tank that had a cramped body. 
The deficiency of their optical instru- 
ments lowered the chances of hitting 
the target when they opened fire. Lack 
of other “gadgets” was a handicap on 
movement. 

Western armies 
mobility and flexibility through their 
abundance of means, their variety of 
specialities, and their elaborate organ- 
ization—they become tangled up in the 
many strings to their bow. But the 
Russians are apt to be cramped in their 
action through having too few. Over- 
complexity and oversimplicity both 
make for inelasticity, though in op- 
posite ways. 


are apt to lose 
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by 
Hoffman Nickerson 


‘ 


“As yet, the victories won 
by his generalship and by 
the heroic sacrifice of our 
dead have brought us 
nothing but what seems 
to be unending prospect 
of thankless effort” 


a 


O ask, “Why did the United 

States lose World War II?” might 
be going too far, but obviously we have 
achieved no real peace. On the con- 
trary, we are under a greater armed 
strain than before the war. Why? Sher- 
man rightly said that the legitimate ob- 
ject of war is a more perfect peace. 
Why have we failed to gain it? 

To expect a full answer from Gen- 
eral Eisenhower's book, “Crusade in 
Europe—A Personal Account of World 
War II,’ (Doubleday & Company, 
Inc. $5.00) would be cruelly unjust. 
In Clausewitz’ endlessly quoted but sel- 
dom sufficiently pondered saying, war 
is an instrument of policy, and “Ike” 
was a soldier obeying orders, “a man 
under authority,” as St. Luke’s Gospel 
puts it, who was never responsible for 
policy at the highest level. He was 
subordinate to the United States and 
British Combined Chiefs of Staff who 
were in turn subordinate to President 
Roosevelt and Prime Minister Churchill. 
He tells us repeatedly and with obvious 
sincerity that his reasons for making 
decisions were purely strategic, purely 
military. Unfortunately, above a certain 
command level there is no such thing 
as a purely military decision, and 
Eisenhower was well above that level. 

Turning again to Clausewitz, in 
Book VIII, Chapter VI B, we read: 
“. . « true, the political element does 
not penetrate deeply int@ the details of 
war. Outposts are not stationed, patrols 
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“Crusade in Europe” 


Eisenhower, Strategist and Statesman, and His Book 


are not sent round on political con- 
siderations. But its influence (7.e., that 
of the political element) is all the more 
decisive in regard to the plan of a 
whole war, or campaign, and often 
even for a battle.” 

In other words, as soon as we get be- 
yond technical military details, policy 
and strategy must be either harmonious 
or mutually antagonistic. 


Statesman Despite Himself 

Kipling calls Talleyrand “A priest in 
spite of himself.” Similarly, when Eisen- 
hower became allied Commander in 
Chief in the principal theater, he be- 
came a statesman in spite of himself. 
That he constantly kept in mind what 
might be the immediate political effect 
of his every move is well known; if 
there were any doubt as to that, this 
book would put an end to it. 

ut in what light did he see the far- 
reaching political consequences of his 
strategy? With reference to Sherman’s 
“legitimate object of war, the establish- 
ment of a more perfect peace,” did 
he consider himself a mere political 
automaton? If not, then to what extent 
did he shape strategy in order to 
achieve that supremely important ob- 
jective? 

Before beginning our personal in- 
quiry, let us note two impersonal points 
about the U. S. Regular Army. 

First, that Army justly prides itself on 
having no politics. In the lower sense 
of politics as a mere scramble for power, 
this is worthy of praise, especially 
when thinks of certain other 
armies known to history. On the other 
hand, the slogan of “having no politics” 
cannot allow a commander at or near 
the top level to have his cake and eat 
it too. If decisions which he helped to 
make turn out to be- politically dis- 
astrous he cannot excuse himself on 
the grounds of “pure strategy.” He 
should that all 
strategy is only an instrument which 
seeks good political results. 

Secondly, the Regular Officers’ Corps 
is steeped in a Napoleonic or neo- 
Napoleonic theory of war which grew 
up on the continent of Europe among 
had 


one 


have remembered 


general staffs whose countries 


common land frontiers that could be 






















crossed by merely walking over them. 9! 
The first principle of neo-Napoleop, 
ism is the desirability of quick te. 
sults. Almost every other consideration § | 
must go by the board in order to on 
pel the prompt surrender of the enemy | ' 

Indeed, it is particularly applicahl ; 
to the American tradition of we 
willing from time to time to make - I 
military efforts and then wishing . t 
go home right away. Alas, since te t 
bitter experience has shown that even \ 
the principle of seeking a rapid deci. ? 


sion can be pushed too far. M 
The Main Theme r 
General Eisenhower’s main theme i 4 
the decision to attack the Germans ip 2 
France and the immediate cong 


quences of that decision. Ordered 
Washington in December 1942, he kt 
came chief of the War Plans Divisio § $ 
of the War Department General Sui ff © 
in mid-February and was continued inf * 
charge when this division became thf ! 
Operations and Planning Division. 
By the end of March 1943 he hai 
played a chief part in preparing ; 


co. 


plan for landing on the French cha-§ 
nel coast which was promptly accepted 
first by General Marshall, then by th ™ 
other U. S. Joint Chiefs of Staff ani 
finally, on April rst by Presideny s 
" Roosevelt. General Ma 
shall and Harry Hopf ¢ 
kins were then sent of " 
London, and before te § # 
end of the month thy§ © 





returned with Brung © 

agreement. 
We read on page ! A 
“The war in Europe was finally wo a 
because through every trial and ever 7 
temptation—in spite of difficulty, delay, ot 
pressure, and profitable preliminary op f " 
erations in the Mediterranean whit! : 
themselves offered a temptation to for M 
sake the original concept—the Pres: 5 


dent, Marshall, and mat) 
others never wavered from their puck g, 
pose of launching a full-out invasion ¢ 
Europe across the English Channel ¢ 
the earliest practicable moment.” 
With the advantage of hindsight 
now see that the first step towat 
Soviet domination of Eastern Europt- 
a development often called the loss« 
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the peace—was also taken at this time. 

Within the year, however, General 
Fisenhower had no less than three ex- 
amples of the necessary preéminence of 
licy in wartime. The first was when 
elt obliged to favor seizing a small 


he fe : 1i hw 
seninsular bridgehead in northwestern 
France as the only possible way of 


jiterally fulfilling an 
ynwisely definite Pres- 
dential commitment 
to the Soviet; i.e., that 
“full understandiny 
had been reached with 
regard to the urgent 
usks of creating a second front in Eu- 





rope in 1942.” Given the small forces 
then available on land, at sea, and in the 
air, the quixotic generosity of the idea— 
which was rejected by higher authority 
_would have been equalled only by 
that of the Czarist offensives in 1914 
and 1916. Eisenhower very honorably 
admits his mistake. 

His second politico-military object 
lesson was the disagreement between 
the U. S. and the British Chiefs of 
Staff in planning the North African 
operation, with the British insisting— 





and rightly as the event proved—on 
the strategically risky course of land- 
ing as far east as Algiers on the ground 
that the whole scheme was political. 
Success depended upon persuading the 
local French leaders to join us, which 
they would not do without great bold- 
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ness ON OUr part. 

His third demonstration of the in- 
suficiency of “purely military con- 
siderations” to guide a high commander 
throughout a war was when he had to 
make a deal with Admiral Darlan of 
the Vichy Government who alone 
could get the North African French 
to stop fighting us. 
he North 
Africa: “Politics, economy, fighting— 


On page 129 wrote of 
all were inextricably mixed up and con- 
fused one with the other.” Very true, 
but in 
rated? 


what war were they ever sepa- 
At any rate, so he himself de- 
xtibes the stage setting of his and 
Marshall’s great debate with the British 
over Mediterranean versus cross-Chan- 
nel strategy. 


British Motives 


Both the British motives and the rea- 
sons for their way of arguing for action 
in the Mediterranean are 
lear. Not only their position as a great 
power but also the very bread and 
butter of the many millions crammed 


perfectly 
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into their little island depend upon the 
profits, chiefly the indirect profits, of 
the Empire. Their Empire had been 
maintained and made to pay—thanks 
to a low level of military expenditure 





only by the closest integration of na- 
tional strategy, economics, and policy, 
with policy, of course, in the saddle. 

Great Soviet advances in Eastern 
Europe, most of all in the Balkans, 
would not only strengthen Communist 
Socialist throughout the 


also 


and ideas 


world; such advances would 
threaten the British Imperial “lifeline” 
in the Mediterranean, and every Eng- 
lish gentleman in or out of the armed 
services knew it. 

On the other hand the British, and 
especially the career men of the Foreign 
Office who continuously direct policy 
while elected politicians come and go, 
the 
real motive was unlikely to appeal to 
all to Franklin 
Roosevelt and his New Dealers. Al- 
though the New Deal was more like 
the 
capitalism than like Communism, never- 


also knew that at moment their 


Americans, least of 


Fascist idea of a_ state-controlled 
theless it resembled Marxism more than 
previous American domestic policies 
had done. Not a few of the younger 


New 


ancestry or from socialist sympathies, 


Dealers, either from Russian 

admired the Soviet experiment. 
Finally, propaganda plus the un- 

the 


diers had—somewhat illogically—roused 


doubted courage of Russian sol 
in most Americans a certain enthusiasm 
for the Soviet slave-masters. 

Thus no matter what Churchill may 
have said to Roosevelt privately, when 
advocating Mediterranean operations to 
American generals the Prime Minister 
and his chief subordinates obviously 
felt that they must confine themselves 
to arguments drawn from map strategy. 
the 


Churchill down, persistently pressed 


Nevertheless British, from 
their point. Doubtless they originally 
accepted the cross-Channel plan with- 
out enthusiasm and only because at any 
rate it promised to help prevent the 
U. S. from committing itself too soon 
against Japan. Allied success in North 
Africa gave them their chance. 
However, in what was then Anglo- 
American the 
favor of the North African objective 
were so compelling that one wonders 
why the little Cherbourg bridgehead 
was ever considered. Africa was the 
only place except Norway where the 
went 


weakness, reasons in 


Axis’ communications overseas 





and therefore could be interfered with. 
Also, our global strategy depended on 
sea control which was threatened by 
German submarines, and to open the 
Mediterranean would increase the value 
of every available ton of shipping. 

As early as the Roosevelt-Churchill 
Casablanca conference in January 1943, 
Africa 
reasonably certain although destined 


when final success in was 
to be postponed until May, there were 
rumors that the British were “planning 
plan. 


this 


to scuttle” the cross-Channel 
Churchill told that 
was not so, but at the same time he 


Eisenhower 


said that we must not fail to seize the 
“glorious opportunity” already opening 
in the Mediterranean. In order to com- 
plete the opening of the inland sea to 
allied shipping it was decided next to 
take Sicily. 


Another Conference 

Late in May, before the Sicilian ex- 
pedition could be launched, another 
conference was held without Roosevelt 
but with Churchill, Marshall, 
Brooke (the chief of the Imperial Gen 
eral Staff of the British Army). Again 
Churchill that 
Mediterranean opportunities which the 


and 


insisted any further 
capture of Sicily might give should be 
fully exploited. In private with Eisen- 
hower, Brooke went further, urging 
that the Channel operation be omitted 
and that Anglo-American action be 
limited to naval and air pressure with- 
out ground offensives except on the 
comparatively narrow Italian front. 
To this Marshall Eisenhower 
would not listen, but they agreed that 
Italy was the only theater in which 


and 


continuous 
the 
armies could be kept 


pressure 
German 


r 


against 


up while the invasion 
of northwestern France 
was being prepared. 
Also they wanted the 
south-Italian airfields. The northward 
exploitation of whatever success might 
be gained in Sicily was therefore left 
to Eisenhower's judgment. 

After the occupation of southern 
Italy by October 1943, including Naples 
and the Foggia airfields, the Italian 
campaign became subsidiary and was 
continued only to pin down German 
forces and drain enemy resources, to- 
gether with the political motive of 
German- 
occupied Europe, the 
Balkans, in order to lower Nazi morale 


causing unrest throughout 


especially in 


391 





and correspondingly raise that of the 
allies. To what extent, if at all, these 
objectives were achieved we need not 
discuss here. 

During the preparations for the next 
full-dress Anglo-American conference 
with Roosevelt present, which was held 
at Cairo in November 1943, Churchill 
himself for the first time openly joined 
the British objectors to the Channel 
invasion on the ground that fearful 
losses might be suffered. Doubtless 
both he and they remembered the eight 
to nine hundred thousand British sol- 
diers killed in 1914-1918, besides feeling 
the strain to which England had been 
subjected since the fall 
Eisenhower writes that at Cairo he 
himself “had great sympathy” for 
Churchill’s “concern as a_ political 
leader for the future of the Balkans... 
but as a soldier I was particularly care- 


of France. 


ful to exclude such considerations from 
He tells 
us that “some Americans” were moved 
by the British arguments as to risk, but 
that his own staff, “including its Brit- 
ish members,” supported him in urging 
the invasion of northwestern France 
which was finally decided upon. 
Eisenhower's _ last 


my own recommendations.” 


argument with 
Churchill, occurring late in July and 
early in August 1944 just as the Amer- 
icans who had landed in Normandy 
were beginning their great sweep across 
France, is described in an astonishing 
passage. The Prime Minister wished to 
have General Devers’ Franco-American 
Army Group, then in the Mediter- 
ranean, land at the head of the Adriatic 
and move northeastward into the 
Danube Valley, instead of keeping to 
the original plan of having Devers 
land in southeastern France and ad- 
vance up the Rhone valley. 

The Supreme Allied Commander, 
who had been up to his neck in political 
complications for months, writes as fol- 
lows: “I felt that the Prime Minister’s 
concern was possibly . . . political rather 
than . .. military . . . He may have 
thought that . . . tlhe Western allies 
posted in great strength in the Balkans 
would be more effective in pro- 
ducing a stable posthostilities world 
than if the Russian armies should . . . 
occupy that region. I told him that if 
this were his reason . . . he should go 
instantly to the President and lay the 
facts... (and) ... his own conclusions 
on the table . if the President and 
the Prime Minister should decide that 
it was worth while to prolong the war, 
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thereby increasing its cost in men and 
money, in order to secure the political 
objectives they deemed necessary, then 
I would . . . adjust my plans accord- 
ingly. But . .. as long as he argued .. . 
on military grounds alone I could not 
concede validity to his arguments.” 

Note especially near the beginning 
of the quoted passage the words “pos- 
sibly” and “may have thought”! 

That Churchill’s plan would have 
prolonged the war seems probable. 
That it would have increased Anglo- 
American casualties is more doubtful. 





“The legitimate object of 
war is a more perfect 
peace” 





In any case the essential decision had 
been taken at Cairo, and this last- 
minute British attempt to shift the 
balance of strategy was little more than 
a forlorn hope. 

There was just one more chance to 
help in producing a postwar Com- 
munist Europe, and Eisenhower took 
it. In March 1945, with the Germans 
at their last gasp, English or American 
forces might have occupied Berlin—a 
considerable point of prestige even if 
they had afterward handed it over to 
the Soviets in accordance with boun- 
daries already arranged. Our author 
firmly refused to consider such a move. 


When Will We Learn? 


It is an ungrateful task to comment 
harshly upon a soldier who bore tre- 
mendous responsibilities, repeatedly 
showed moral courage, and helped to 
win a splendid series of almost uninter- 
rupted victories. Alas, the record speaks 
for itself. As yet, the victories won by 
his generalship and by the heroic sacri- 
fice of our dead have brought us 
nothing but what seems to be an un- 
ending prospect of thankless effort. If 
we, as a nation, can learn nothing from 
such an object lesson, when can we ever 
expect to learn anything? 

Surely one time-honored lesson sticks 
out a mile: War is a political act. Al- 
though military technique seeks only 
victory, that technique is only a tool 
in the hands of policy which seeks vic- 
tory as a means to a better peace. It 
would be an insult to General Eisen- 
hower’s intelligence to suggest that he 


did not know, when talking to 






Churchill about “purely 


” milita ’ 
strategy,” that what he w " 


: Re agg © was really gay. 

ing was: “It is the policy of the Unites 

rhe td 

States, as I understand it, to win th 

c 

war as quickly as we can, and 

the consequences 
Communism.” 


damp 
as to Europe ang 


It goes without saying that the essen, 
tial responsibility for policy was Frank. 
lin Roosevelt’s. For good or ill, the 
President took us into the war. Bur 
throughout the war Marshall, and even 
Eisenhower from time to time. Were 
close to Roosevelt. We could face the 
future more hopefully if there were in 
this book the slightest indication thy 
Eisenhower himself had a glimmering 
of foresight as to the evils which his 
politically disastrous strategy was aboy 
to bring upon his country and upo, 
the non-Communist world. On his ow 
showing, neither Franklin Rooseyel 
nor Marshall, King, or Arnold hatched 
the idea of landing on northwestern 
France. He himself as Marshall’s chief 
planner both proposed and urged it 
Afterward as an allied commander he 
unbendingly maintained it. 

Thus at Yalta, where the American 
surrender to Stalin was consummated, 
the cards held by the English and th 
American delegation, such as they were, 
were largely of Eisenhower's dealing. 


Emotional Immaturity 


In order to grasp the necessary truth 
that wartime strategy and _statesman- 
ship are Siamese twins impossible t 
separate without mortal danger, we 
need not .be ardently pro-British, In 
deed we need not be pro-British at al 
or approve of a single concrete poitt 
of British policy except the preferenc 
for Mediterranean as against cros 
Channel strategy. The point is mere! 
that the emotion expressed by certain 
Americans on discovering that th 
British were actually—yes, actually 
trying to fight a war for political ob 
jects was a naive reaction, possible onl 
to “Innocents Abroad.” We can 0 
longer afford emotional immaturity. 

Roman historians tell us that when 
King Pyrrhus of Epirus invaded Italy 
at first he several Roma 
armies but at the price of such casualties 
that he said: “Another such victor 


defeated 









and I am undone.” His prediction wa 
fulfilled. The present writer has finished 
Eisenhower’s “Crusade in Europe 
with this disquieting thought: Hor 
many more such victories will it tak 
before we as a nation are undone‘ 
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by 
Frank N. Piasecki 


Piasecki Helicopter Corporation 


’ 


Potentially, the helicopter 
holds great promise in 
military and commercial 
fields of aviation. 


2 


HERE is the impression that the 

helicopter is something very new 
and only recently developed. Actually, 
it is a craft with a deep-rooted history, 
reaching in design and experiment as 
far back as Archimedes who first con- 
ceived the screw principle. 

Today’s successful helicopter repre- 
sents several centuries of practical effort 
and concentration on the part of many 
leading engineers. Leonardo da Vinci, 
famous artist, poet, mathematician, and 
scientist, designed the first helicopter 
models. His basic principles, as shown 
in his writings, were records of the 
attist’s visionary ideas of vertical flight. 

In 1768, Paucton, a French engineer, 
designed a “Pteroplane’—a machine 
with two turning “windmills”; one 
lifted the craft and the other propelled 
it, In 1843, Sir George Cayley of Eng- 
land experimented with a model featur- 
ing lateral twin booms and a double 


President, 


set of large airscrews to provide lift. 
Enrico Forlanni experimented with 
the first fair-sized helicopter in 1877 
when he constructed a model using 
coaxial rotors driven by a one-fifth 
horsepower steam engine. This model 
ascended approximately forty feet into 
the air, remaining aloft for twenty 
minutes. 

In 1907, Louis Bréguet designed and 
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built the first helicopter to carry a pilot 
off the ground, four years after the 
Wright brothers’ first fixed-wing flight. 
Bréguet called his craft the “helico- 
plane” which was one of the first to 
have four lifting airscrews. But it was 
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What about the Helicopter? 


It Brings New Concepts to Old Problems of Flight 





The Piasecki HRP-1 tandem transport helicopter is the first of its type accepted 
by the Navy. It can pick up ten men in this manner from inaccessible spots. 


unstable since it had no means of con- 
trol. However, due to its rotating wings, 
it proved to have feasible flight char- 
acteristics. 


Cornu’s Helicopter 


In 1906, Paul Cornu flew his twin- 
rotored craft a few feet off the ground 
for 20- and 30-second periods at a 
time. Cornu’s helicopter was powered 
by a 24-horsepower engine and used 
2-bladed airscrews mounted on out- 
riggers. Controllability was poor, how- 
ever, and it is held by most experts that 
this factor greatly hindered early rotary- 
wing progress. 

Interest was aroused in military cir- 
cles by George de Bothezat, Russian- 
born engineer, whose theories showed 
progress toward constructive experimen- 
tation and practical improvement in the 
field of the rotary wing. In 1922, under 
contract to the U. S. Army, De Bothezat 
flew his first craft and the first Amer- 
ican helicopter. Powered by a_ 18o- 
horsepower engine, his helicopter flew 
to a height of six feet. 

The industry is greatly indebted to 
Juan‘ de la Cierva, of Madrid, who 
combined the features of the helicopter 
and the airplane to evolve the autogiro. 
After three unsuccessful attempts, 
Cierva’s fourth autogiro flew in jan- 


uary 1923. Equipped with a “tree 
rotor” and very short stub wings, it re- 
quired a runway of only one hundred 
feet for take-off. The autogiro then 
became the definite step along the way 
toward the successful development of a 
practicable helicopter with reasonable 
stability. 

that fol- 


lowed Cierva’s to lead the field from 


Famous autogiro names 
1923 to 1938 were Pitcairn and Kellett. 
Famous new helicopter names that ap- 
peared in this same era were Pescara, 
Ellahammer, Von 
hauer, D’Ascanio, Bleecker, 
Achelis, and Flettner. 


3aum- 
Focke- 


these 
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Some ol 
were quite successful. 

Sikorsky the 
VS-300. Powered by a 70-horsepower 


In 1939, Igor flew 
engine with a single main rotor and 
tail antitorque rotor, this was the first 
American helicopter to fly successfully 
in the United States. 


"Sprouting Blades” 


From then on the entire American 
rotary-wing field began to “sprout its 
blades” and many different design con- 
figurations began to appear—and fly 
successfully. The laterally displaced 
double-rotored Platt-LePage helicopter 
flew in 1941; the Kellett “Syncopter” 
incorporating intermeshing blades flew 
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in 1944; Piasecki’s twin tandem-rotored 
transport helicopter, capable of trans- 
porting a ton of useful load or twelve 
persons, was demonstrated successfully 
in 1945—his second successful heli- 
copter design; Bendix’s coaxially de- 
signed helicopter flew in 1946; and 
McDonnell’s jet-powered “flying bike” 
performed satisfactorily for the U. S. 
Air Force in 1947. 

Other American helicopters using 
various configurations include the Bell, 
Firestone, Hiller, Landgraf, De Lack- 
ner, Pentecost, Brantly, Kaman, Seibel, 
and Teicher-Hunt. Some of the more 
prominent foreign makes at present are 
the Bristol, Fairey, Cierva-Weir, Fran- 
cais du Gyroplane, Bréguet, Doblhoff, 
Focke-Achelis, and the Russian Omega 
helicopter. 

Few ‘people are able to appreciate 
fully the great scientific achievement 
of controlled flight with a speed range 
from zero to 125 miles an hour. But 
many people are beginning to realize 
the growing list of uses, both military 
and civilian, for the helicopter. Much 
is expected from this rotary-wing ma- 
chine that flies backward and sideward 
and can “autorotate” to a safe landing 
in case of engine failure. 

The aircraft’s greatest over-all achieve- 
ment—and its topmost economic asset-— 
is its “maneuverability factor” or its 
ability to get to and from places that 
no other vehicle, whether it be with 
wings, wheels, or keel, can equal. 


Shuttle Service Possible 


It is not the intention here to convey 
the impression that the helicopter will 
replace the fixed-wing plane. At present, 
the normal range of the average heli- 
copter is only 300 miles, while that of 
some fixed-wing ships is nearly twenty 
times as great. Instead of fearing com- 
petition from potential helicopter lines, 
well-established airlines are planning 
collaboration with the rotary-wing field 
in order to develop a “shuttle service” — 
using the helicopter to transport pas- 
sengers via “helicopter bus” into and 
out of impossible spots over to locations 
where high-speed: conventional fixed- 
wing service is available. 

Besides public transportation, the 
helicopter is being used for liaison 
work, scientific survey, numerous mili- 
tary operations, fire and police depart- 
ments, oil and mining industries, 
forest-ranger stations, ranching, agricul- 
tural control, rescue, flood control, 
power-line patrol, mail delivery, con- 
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exploration, 
developing 


struction, movies, geology, 
and other uses that are 
every day. 


Autogiro vs. Helicopter 


Although both craft lack wings, there 
is still a great difference between the 
autogiro and the helicopter. Both craft 
have rotors, but the helicopter’s rotors 
are driven by the engine while the 
autogiro’s are not powered at all, In- 
stead, a conventional airplane propeller 





The idea of vertical flight has 
its beginnings rooted in the 
teachings of ancient Greece. 





driven by a conventional fixed-wing 
engine (installed in the nose of the 
ship) pulls the autogiro horizontally, 
causing the “free” rotors to spin. Con- 
sequently it is necessary that the auto- 
giro remain in forward motion at all 
times in order to keep the blades of 
the rotor spinning and thus provide 
the necessary “lift” for flight. This 
“forward must be at least 
twenty miles an hour. 

In the case of the helicopter hover- 
ing “dead still” above a mark on the 
ground, it is actually flying faster than 
the autogiro moving forward twenty 
miles an hour—its rotor blades, driven 
by the engine, are rotating rapidly in 
order to sustain the craft in the air at 
that one point. 

The famous Cierva initially had great 
difficulty with his autogiros in over- 
coming the problem of instability. His 
little wingless ship had the tendency to 
roll over and crash. However, after a 
great amount of painstaking study and 
experiment, Cierva was able to deter- 
mine the reason for this instability and 
subsequently developed what is perhaps 
the most important single improvement 
in rotary-wing technique. He reasoned 
that when the rotor blades were rotat- 
ing, due to the autogiro’s forward 
motion, the blade advancing into the 
“wind” developed more lift than the 
blade retreating from the wind, He 
observed that the advancing blade de- 
veloped additional lift because of its 
own air speed plus the forward speed 
or motion of the autogiro, whereas the 
retreating blade had its own air speed 
minus any speed (or motion) of the 
autogiro. 

Thus the lift on the advancing rotor 


motion” 





blade was greater than the lift “ 
retreating rotor. This is what ca a 
Cierva and others so much difficulty ; 
the beginning. 7m” 

In order to overcome this, Cierya ip. 
vented and then developed the atic 
lated rotor, which simply means ra 
each blade is provided with two hin “ 
—one horizontal and the other ak 
The horizontal hinge permits the blade 
to “flap” up, thus losing lift, while the 
vertical hinge allows the blade to lac 
back, thus “slowing down,” Thes 
factors then cause the articulated rotor 
to be aérodynamically balanced, . 

The Wilford type of gyroplane incor. 
porated the feathering control for nop. 
flapping rotor blades which permite 
a desired change in a blade angle a 
the right time. At different flight ali. 
tudes different conditions could be 
overcome by turning a nonflapping 
blade back and forth in its socke 
Cierva had obtained the same resul 
with the flapping rotor. : 

Cierva and his contemporaries, on 
of whom is Elliot Daland, Piasecj 
Helicopter Corporation’s Vice-president 
in charge of research and developmen, 
continued experiments with  varioy 
types of rotors and eventually developed 
what is known as “cyclic pitch control,” 
This consists of a cam device that per 
mits the pilot to change the “pitch” o 
twist angle of his whirling rotor blades 
at any one point on the rotor circk, 
This unbalances the rotor so that it 
“tilts” in the direction that the pilet 
desires for flight. 


Forward Movement 

To make this clearer, if the pile 
wants to move forward, he tilts the 
camlike control forward so that it 
causes the rotor blades to increase pitch 
(or blade twist angle) as they pass th 
front of the rotor cycle, and decrease— 
or become flatter—as they pass the rear 
of the cycle. Thus, the rotor has mor 
lift—and push—in the rear of the circle 
and consequently it tilts forward. The 
aircraft then moves in the direction o 
the forces provided. The same caus 
and effect are utilized in sideward and 
backward flight. 

There have been many variations to 
the cyclic-pitch and articulating-roto 
principles, but none have been as uti 
versally used as those described above 
All the variations, however, achieve the 
same results; namely, (1) provide bal 
anced lift for the rotor in forward flight 
and (2) provide directional control by 
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» yee pointed out, while the 
helicopter is able to take off vertically 
from a “dead-still” position, it is neces- 
ary for the autogiro to travel over the 
sound a short distance until its rotor 
blades are spinning rapidly enough to 
develop lift. Vertical ascent has been 
accomplished by the autogiro by means 
of a “jump take-off.” By overspeeding 
the rotors in low pitch (blades almost 
fat) by means of a little drive from 
the engine then releasing that drive 
hile suddenly increasing blade angle, 
the autogiro “jumped” twenty feet 
vertically into the air from a dead posi- 
ion on the ground, It was then im- 
mediately pulled into forward flight by 
the conventional propeller on the craft’s 
nose. This was the final step in the 
progress of development between the 
gutogiro and the helicopter. 
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Overcoming Torque 

It has already been pointed out that 
the helicopter’s rotor is driven directly 
by the engine. This causes a “torque 
reaction” —a force which tends to rotate 
the fuselage suspended under the rotor 
in the opposite direction to that of 
the rotor. This reaction is explained by 
Newton’s law which states that “for 
every force there will be an equal and 
opposite reaction.” , 

Thus, in the helicopter, the force 
comes from the engine which is trying 
to rotate the rotor blades in one direc- 
tion, and the reaction comes from the 
rotor blades resisting and _ therefore 
tending to rotate the fuselage in the 
opposite’ direction. Consequently it is 
necessary that some sort of counter- 
acting force be incorporated to prevent 
the fuselage from spinning. 

One method provides a small tail 
rotor spinning vertically at a proper 
leverage point to “push” against the 
spinning fuselage; another method calls 
for a horizontal rotor spinning in the 
opposite direction of the original rotor. 
A number of configurations have been 
developed using these and other torque- 
counteracting methods. A brief analysis 
of several configurations follows: 

Large single-rotor design.—Most of 
the single-rotor craft are equipped with 
a small vertically spinning tail rotor 
fixed to the end of a long boom for 
counteracting torque. However, this is 
hot completely satisfactory since the 
engine-driven tail rotor absorbs from 
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A final development of the autogiro incorporated a direct-control 3-bladed 
rotor. The stub wings used in earlier designs were not necessary in this model. 


twelve to fifteen per cent of the main 
rotor’s potential flight performance. 
Lateral twin-rotor design—Two litt- 
ing rotors, laterally disposed on booms 
(resembling conventional wings) ex- 
tending from each side of the fuselage, 
one 


counteract the forces of 


another. Thus, practically all power is 


torque 


used to provide lift—only a small per- 
centage is actually absorbed in the 
transmission system. 

Tandem twin-rotor design—In the 
tandem twin-rotor type helicopter the 
power losses inherent in the tail-rotor 
type and the longitudinal instability in 
the laterally displaced rotor type are 
eliminated. In this design, one rotor is 
fixed at each end of the fuselage, and 
all power is directed into lift except 
the one or two per cent which is ab- 
sorbed by the transmissions. 

The fore and aft displacement of the 
rotors develops extremely good longi- 
tudinal stability, and drag is minimized. 

A maximum of cargo space is also 
aflorded between the two rotors. The 
tandem configuration permits the cargo 
and passenger-carrying space to be 
located directly on the center of gravity 
for the first time in helicopter designs. 

Intermeshing (eggbeater) twin rotors. 
—In the intermeshing twin-rotor con- 
figuration, two equal-sized rotors are 
mounted on shafts laterally disposed at 
an angle of 12% degrees so that the 
planes of the rotors intersect at an angle 
of 25 degrees. The whirling blades 
intermesh in a manner not unlike that 


of an eggbeater. In certain control atti- 
tudes, the blades have been known to 
“tickle” one another, requiring limita- 
tions on control movement. 

Coaxial.—The coaxial-type helicopter 
consists of two equal-sized rotors 
mounted (one directly above the other) 
above the helicopter’s center of gravity. 
One blade rotates in opposite direction 
to the other, thus counteracting torque, 
But poor center of gravity range, poot 
initial forward flight, and inadequate 
emergency flight characteristics (poor 
autorotative control) have retarded the 
development of coaxial design con 
siderably. 

Jet-driven rotors—A later develop- 
ment for overcoming the torque prob- 
lem is found in driving the rotors 
through use of a jet effect. One success- 
ful version is used in a 2-bladed single- 
rotor arrangement. However, due to 
extremely high fuel consumption and 
terrific noise level, it is questionable 
whether this craft will compete with 
the conventional mechanically driven 
system in the near future. 

The helicopter has vast military and 
commercial value. It provides the mili- 
tary services with a new and extremely 
useful tool, capable of performing mis- 
sions not previously possible; it also 
opens up an entirely new sphere of 
transportation—fast, efficient, short-haul 
transport of personnel and material. 
The former is essential to our national 
security—the latter will add to our 


national welfare. 
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Early Pyrotechnics—Part fT 








Chemical 


in 
Aneient China 


Poison Fumes for Military Purposes 


by 
Tenney L. Davis 


HE “Wu pei chih” of Mao 

Yiian-i, written about 1621, con- 
tains clear, satisfyingly detailed descrip- 
tions of various devices of chemical 
warfare which the Chinese developed 
at an early time. These descriptions 
confirm and fill out the rumors and 
vague stories heretofore available to 
students of the methods and _instru- 
ments of war. As do weapons of other 
categories described in the “Wu pei 
chih,” these chemical weapons vary 
from the most simple and primitive to 
more sophisticated contrivances in- 
volving features which are used today 
and commonly considered to be among 
the latest improvements. 

Chemical warfare appears to be the 
oldest of all modes of warfare—older 
than firearms, older than man, mammal, 
and reptile—as old as jellyfishes which 
are able to inflict a sting. The most 
primitive human use of chemical war- 




















Fig. 1. This bomb threw out missiles, 
poisonous fumes and lachrymatory smoke. 
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fare is evidently in the poisoned darts 
and arrows, their points smeared with 
curare or with the juice of the ouabaio 
tree, employed by the savages of South 
America and Africa. 

The Chinese made similar use of 
tiger-shooting poison on the tips of 
their rocket-propelled arrows. More in- 
teresting are the cases in which artifici- 
ally prepared chemical substances are 
used, Most interesting of ali, perhaps, 
are those in which the toxic material 
is delivered in a flame or converted to 
a mist by the action of fire. 

The “Wu pei chih” describes incen- 
diary arrows for shooting from a bow. 
These were prepared by binding to the 
shafts of the arrows, close behind the 
barbed heads, sacks of paper or cloth 
filled with mixtures made up in large 
part from the three basic ingredients of 
black powder (saltpeter, sulphur, and 
charcoal) and also containing varying 
amounts of white arsenic, yellow 
arsenic (orpiment), and red arsenic 
(realgar). The white arsenic was prob- 
ably used to brighten the flame, the 
orpiment perhaps to color the smoke, 
but the realgar is definitely specified 
by the text as a poison, 


Incendiary Devices 

Improved incendiary devices, con- 
trived to shoot the fire forward or 
more forcefully against the target, were 
made by loading pyrotechnic mixtures 
into small tubes which were attached, 
open end forward, to the shafts of 
arrows and of “flying fire spears.” The 
mixtures contained mercury or cinna- 
bar (mercury sulfide). The smoke 
from them was poisonous, and the 
burns which they produced must have 





— 


been irritating and slow healing 

Perhaps an incendiary mixture |i. 
this was used in the ancient fr 
arrows recovered from the disuse 
arsenal at Hami and actually employed 
in warfare in 1930 which produced ip. 
fected, charred wounds suspected ¢j 
being caused by phosphorus. 

In order that the accomplishment 
of the early Chinese may be evaluated 
fairly, it ought also to be recorded her 
that the Italian Biringuccio, in hi 
“Pirotechnia” (1540) described smal 
paper tubes loaded with a mixture of 
coarse gunpowder, Grecian pitch, su 
phur, grains of common salt, iron filings 
crushed glass, crystalline arsenic, and 
so forth, that were tied to lances or 
pikes to give a long tongue of flame 
useful in mild weather in battles at sa 
and on land. The same author men- 
tions an opinion, held by certain ons 
in his day, that mercury added to gun- 
powder in the proportion of one ounce 
of mercury to every pound of sulphur 
makes the powder stronger and mor 
powerful. The Frenchman Hanzele 
Lorrain in his “Pyrotechnie” (1630) 
describes a mixture made from gu. 
powder, sulphur, saltpeter, camphor, 
and mercury for use in the cloth sacks 
of incendiary arrows. 

The “Wu pei chih” lists the “ingre 
dients of powder for fire and offense,’ 
naming as the chief ingredients sal 
peter, sulphur, several varieties of char 
coal, orpiment (“regulating fire”), and 





Tenney L. Davis was professor emeritus @ 
organic chemistry at the Massachusetts lt 
stitute of Technology and director of scientiit 
research and development, National Fit 
works, Inc. He died suddenly on Januaty 
25, 1949, shortly after this article was writte. 
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n fire”). Subsidiary in- 
redients, along with several which we 
on identify and others of doubtful 
ere a number of plant and 
animal poisons which may or may not 
yield toxic smokes. Others such as 

“wdered ginger and blister fly would 
probably give pungent and perhaps 
poisonous Vapors, and the smoke from 
burning poison ivy, as every New Eng- 
land farmer knows, is. particularly 
vicious in its vesicant action. 

The text describes stenches and of- 
fensive mixtures containing fish oil, 
roe, spiders, and so forth, along with 
white arsenic, litharge, and 


realgar ( “poiso 


tency, Ww 


saltpeter, 
other ordinary materials, and_ states 


that sawdust fried in tung oil and 
packed in sacks produced __lachry- 


matory smoke. 


"Stench Warfare”’ 

Stink pots were made up of “paper 
tubes containing all sorts of powders” — 
fourteen small tubes arranged around 
a large tube in a single container, the 
several fuses wound together into a 
single fuse by which the pot was 
lighted. The use of a bursting charge 
in the central tube converted the device 
into a toxic incendiary stink bomb. 
The contrivance pictured in Figure 1 
contained in its middle a powder 
charge which, on exploding, threw 
missiles about and scattered a burning 
mass which gave off poisonous fumes 
and lachrymatory smoke. The text 
states that it contained tung oil, “silver 
rust” (presumably “water-silver rust” 
or mercury oxide), sal ammoniac, “gold 
juice,” garlic juice, roasted iron filings, 
porcelain dust, and cast-iron bullets. 

The “string-of-100-bullets cannon” 
(see top of page 396) threw out poison- 
ous smoke along with bullets which 
were fed gradually into the stream of 
outpouring gas and were carried along 
with it. It was cast of pure copper, 
about four feet long. A trough a little 
more than a foot long was cast on its 
side. “Store here about one hundred 
bullets. When [the gun is] raised on 
its side, the bullets will fall into the 
barrel. They will fire out in succession.” 
The weapon required a charge of 
one and one-half pints of fa powder. 
The text states that “it is very fierce, 
not a solitary thing can be seen, not 
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a step taken, so that one will capture 
alive bandits and soldiers.” The fa 
powder was made from realgar, orpi- 
ment, saltpeter, sulphur, bamboo char- 
coal, birch charcoal, willow charcoal, 
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Fig. 2. This aerosol projector was loaded 
with poisonous and noxious materials. 
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Fig. 3. Cast-iron chemical shells filled 
with powder were fired by this mortar. 


























Fig. 4. This mortar fired shells filled 
with a half pound of “divine fire.” 





white arsenic, stone coal, human sperm, 
pine perfume, big grains, elm grains, 
red smartweed, black smartweed, for- 
eign bitter, river bitter, and the four 
kinds of ginger. 

The “poison-mist-divine-smoke can- 
non,” Figure 2, was an aerosol projec- 
tor. It was loaded with white arsenic, 
realgar, orpiment, wolf dung, and other 
noxious “When 
mount the wall, these are lighted and 


materials. attackers 
burst forth with spreading smoke.” 

The “eight-direction-whirlwind-poison- 
mist-thunder shell” and the “flying- 
cloud-thunder _ shell” 
chemical shells fired from the mortars 
which are shown in Figures 3 


were cast-iron 
and 4, 
respectively. The former was charged 
with “divine smoke” and fa powder. 
“There will be a loud thunderclap, 
and the pieces of iron will fly like 
bullets.” 
big as a bowl, as round as a bowl,” 


The latter weapon was “as 


and held half a pound of “divine fire.” 
The directions say, “Shoot ten at a 
time.” 


Colored Smokes 

It is interesting to find that early in 
the century the 
had already developed colored smokes 
for military use. The “Wu pei chih” 
gives formulas for blue, white, red, 
violet, and black smokes, none of which 
however seem to have been particularly 
good. If they were distinguishably dif- 
ferent from one another, then they were 
useful. The coloring matter used for 
the blue smoke was woad, identical 
with indigo which is still the standard 
material for this purpose in modern 
practice, although at present it is be- 
ginning to be replaced by brighter, 
synthetic colors. 


seventeenth Chinese 


Eprror’s Note.—This is the last of a 
series of three articles on early pyro- 
technics by Mr. Davis. The first was 
“Fire for the Wars of China” which ap- 
peared in the July-August 1948 issue 
and established as a source of historical 
fact the “Wu pei chih” (treatise on 
military equipment) written by Mao 
Yuan-i about 1621. This volume sheds 
considerable light on the hitherto vague 
subject of ancient oriental rockets and 
guns. The second article, entitled “Evo- 
lution of the Gun,” was published in 
the November-December 1948 issue and 
treated the early attempts of the Chinese 
to project missiles with gunpowder; also 
their use of fire-producing agents em- 
ployed in especially designed tubes. 
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The Future of Armor 


The Tank Embodies the Essential 
Requirements of Modern Warfare 


> 


by 
Maj. Gen. D. 0. Hickey 


s 


Concepts of armored 
combat learned in World 
War II have set the pat- 
tern of tomorrow’s armies 


- 


T is clear, I think, that a discussion 
of any phase of future warfare 
must necessarily involve some specula- 
tion. The printing presses of the Nation 





General Hickey is Cnief of Development, 
U. S. Army Field Forces, Fort Monroe, Va. 
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have produced and are producing reams 
of print presenting the views of swivel- 
chair strategists as well as of others 
better qualified to deal with the sub- 
ject of national security. Much that we 
read is the honest conviction of well- 
meaning, sincere, and patriotic citizens; 
some is deliberately designed to mis- 
lead, confuse, and intimidate for the 
specific purpose of weakening and 
breaching our national security. 

Almost as far back in history as we 
can trace, man has sought for the per- 
fect combination of the three variables 
—firepower, mobility, and protection. 
From the ancient war chariots to the 
present-day tanks, these three charac- 
teristics have existed in almost endless 
combinations and variations. If one or 
two of the are over- 
emphasized it must be at the expense 
of the third. For example, in heavy 
tanks increased firepower and _ protec- 
tion bring about decreased mobility. In 
vehicles of greater mobility, there is 
less armor or protection and often less 


basic elements 








Army photo™ 





firepower. The perfect relationship 
of 


NEINE sought 
iorce Weap 

2 ONs 
the tank is the nearest approach to th 
perfect solution, . 


one to the other is still 
However, of all ground. 


The generic term “armor, 
the whole of the armored 
team—the light, medium, and hear, 
tanks. Armored cavalry includes the 


F of Course. 
includes 


armored infantry in personnel Carriers 
and the self-propelled artillery, 

In the selection of an objective which 
is to be seized and physically held, only 
the airborne commander is afforded . 
wider choice than the armored com, 
mander. Even so, for the consolidation 
and exploitation of an objective. the 
airborne forcés are today dependent 
upon the arrival of their attached armo, 
by land or 


sea, and tomorrow wil 


await armor by air as well. 


Armor in the Offensive 

As for maintaining or regaining the 
offensive, it was the armor-air support 
team, without in World 
War II, which gave our commander 


exception 


this capacity and prevented costly repe. 
tition of the static combat of Worl 
War I. Armor is equally preéminent in 
the practice of the allied principles of 
mass, movement, surprise, and sim. 
plicity. 

Armor possesses to a marked degree 
the advantages of economy of force and 
security—both principles of major im. 
portance in any conflict. Comparison o} 
armored-division accomplishments with 
daily combat casualties gives striking 
evidence of efficient utilization of man 
power, plus added security for unit 
as well as individuals. 

And, lastly, it is in codperation—n 
basic battleground teamwork—tha 
armor completely fulfills the final priv 
ciple of warfare. Armor helps infanty 
realize its greatest potential; infantn 
complements armor; artillery supports 
both. World War II demonstrated the 
invincibility of the United State 
Army’s  infantry-tank-artillery _ team; 
any future war would prove the same 
combination an even better bet be 
cause of the improvements we have 
already effected and those we are i 
process of achieving in both organize 
tion and matériel. 

Due to numerous maintenance dif 
ficulties the use of tanks in quantity 
by the British at Cambrai in World 
War I was not a complete succes 
They were able, however, by capitaliz 
ing on the element of surprise, © 
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trate the enemy lines a distance 
d of up to that time. This feat 
aken the Allied nations to 
bilities of such vehicles. 


pene 
ynhear 
served to awak 
the many poss! é 
; In the postwar era from 1918 to the 
arly 
evinc 


yentors : : 
were not built in quantity, but many 


1930'S, considerable interest was 
ed in the future of tanks by in- 
as well as military men. Tanks 








alot models and the variations thereof 

one designed and constructed. Plans 

for fying tanks, flame-throwing tanks, 
P fo] 


and even swimming tanks were de- 


signed. 
© > 
The German onslaught on Poland, 


the collapse of France, the German 
victories in Russia in 1941—all these 
were due in great measure to the power 
of armored forces. 

Advances by the allies in Italy from 
Cassino to Florence and from the Senio 
to the Alps were both predominantly 
amored operations, while in France 
and Germany the pursuits from Falaise 
to the Seine and Scheldt and from the 
Rhine to the surrender on Luneburg 
Heath were equally parallel operations 
in which armored formations played 
the leading rdle. 

The arm of mobility, whether rep- 


resented by the elephants of the 
Carthaginians, the knights of the 


Middle Ages, the cavalry of Prince 
Rupert and Cromwell in the seven- 
tenth century, or the light brigades 
of the Peninsular War, has always 


held the center of the military 
stage, ° 


Armor then, owes its dominant posi- 
tion during World War II to the 
fact that it has throughout constituted 
the arm-of mobility. 


I think it appropriate that we spend 
a brief time in reviewing the _per- 
formance of armor in World War II. 


Armor in World War Il 


On the fourth day following the 
initial invasion of Normandy, the 
beachhead was sufficiently large to pro- 
vide assembly areas for an armored 
division. On this day one armored 
division landed on Utah Beach. It was 
followed closely by four other divisions, 
and later by ten additional divisions, 
the last in early 1945. 

On July 27, 1944, a break-through 
was made by 
St.-Lé, the 
through the gap created. Then followed 
the dash across France and Belgium in 
which American armor surpassed the 


infantry divisions at 


and armor was ordered 


Germans in “blitz” warfare, although 
the latter had originated the method. 
Overwhelming success proved that our 
equipment was excellent and our or- 
ganization and principles sound. 

August 1944.—The rapid go-degree 
change in direction of moving armored 
columns resulted in the taking of Mons, 
Belgium, and the capturing of more 
than 40,000 enemy soldiers who were 
being hastened from Western France to 
positions in the Siegfried Line and were 
caught flat-footed by our forces. 

September 1944.—The first complete 
rupture of the Siegfried Line was made 
by armor. That supposedly impregnable 
fortress was first breached completely 
by one combat command of an armored 
division. 

December 1944 and January 1945.— 
During the German Ardennes offen- 
sive, allied arrMred units counterat- 





Armored vehicles such as this M4 tank will always have a place in a modern 
army because they embody the principles of mobility, protection, and firepower. 
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tacked repeatedly to prevent the anni- 
hilation of American troops originally 
in the area. It was armor that finally 
stopped the penetration and led the 
counteroffensive reducing the salient. 

February and March 1945.—It was 
armor that spearheaded the attack from 
the Roer to the Rhine, captured the 
Remagen bridge intact and established 
a bridgehead on the east bank, resulting 
in the saving of a great amount of 
time and an untold number of Amer- 
ican lives. This was followed imme- 
diately by the rapid encirclement of the 
Ruhr basin and the linking up of the 
First and Ninth Armies at Lippstadt 
which closed the escape door on 370,000 
Germans caught in the trap and 
sounded the death knell for the Ger- 
man Army. One division in this opera- 
tion covered approximately one hun- 
dred miles in twenty-four hours of 
marching and fighting. 

It was armor that passed through a 
gap in the infantry line and spear- 
headed the attack of the Third Army 
in the reduction of the Palatinate and 
broke the back of the German resist- 
ance in that area; and in addition to 
a conventional réle, armored vehicles 
served well in a multitude of réles in 
which only they could meet require- 
ments. They served as mine exploders, 
earth tanks, 
mechanized flame CDL 
tanks, tank rocket launchers, engineer 


movers, amphibious 


th rowers, 


armored vehicles, and for many other 
purposes. 

I cannot complete a review of the 
performance of U. S. armor in the late 
war without paying high tribute to the 
tactical air forces for their stellar 
performance as a member of the “blitz” 
team. The codrdination and codpera- 
tion which existed between armor and 
air were superior, The tactical air 
groups gave support fully and most ef- 
fectively when called upon and when 
weather conditions made their opera- 
tions possible. It is certain that they 
will continue to be an essential mem- 


ber of the team in the future. 


Armor in the Future 


There are some who think that the 
need for armor has passed and that it 
has little future in our Army. It is a 
healthy sign when we critically ex- 
amine our concepts and either reassure 
ourselves that we are on the right track 
or change our course so that we will 
be. Such a constructive process must be 


continuous. However, such examina- 
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The General Pershing was a step forward in the perfecting of U. S. tanks, con- 
sistent with our tactical beliefs which demand speed, strength, and top firepower. 


tions must be conducted in the light of 
stern realities and be done objectively 
without prejudice or “branch-conscious- 
ness” entering into our considerations. 

Those who think that armor has no 
place in future wars are not thinking 
along the lines of some of the other 
world powers that are our potential 
enemies. The armies of those countries 
are becoming more and more mechan- 
ized, and their armored components 
are being greatly strengthened. 

Strategists are convinced that air- 
heads will be the chief feature of a 
war between us and our most likely 
enemy. For us, airheads would be the 
only feasible way to get at an enemy 
without bankrupting ourselves of blood 
and resources. And the tank will play 
the decisive réle in the coming battle 
for the airheads. The airborne force 
must have vehicles capable of recon- 
naissance and mounting weapons that 
can destroy the enemy’s armor. 

As I see it, the term “airhead” sim- 
ply describes each hop by which a full 
military offensive is kangarooed into 
enemy land masses. Airhead means 
taking utmost advantage of air power’s 
value for vertical flanking without inter- 
mediate slogging and slugging. It 
means application of our whole mili- 
tary teamwork invasion strength in 
massive strides. You've got to occupy 
in force what you knock out in order 
to grasp victory. 

Airbases' will unquestionably — be 
necessary. These bases are defensive to 
prevent attack on our homeland and 
offensive to permit the air effort to be 
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carried to the enemy. The army will be 
responsible for seizing and holding 
bases from which the air effort may 
be most effectively launched. We can 
be certain that the enemy will do every- 
thing within his power to prevent our 
occupation of advance bases, That will 
mean fighting—land fighting. 

The Army will also play a large part 
in preventing the enemy from holding 
bases from which he can attack our 
bases and the United States itself. 

If we, as a result of weaknesses in 
land or naval strength, permit an enemy 
power to seize such bases as Alaska, 
Greenland, Iceland, Spitzbergen, or the 
Azores, then we shall have laid our in- 
dustrial and population centers open 
to hostile air attack. All the air forces 
and antiaircraft artilleries of the world 
could not prevent it. Only troops ac- 
tually occupying such bases could give 
us full protection. These troops are the 
Army—and armor is a vital and regular 
member of the Army team. 


Changes in Warfare 


The last ten years have seen great 
changes in the art of warfare. Air- 
power and new and effective weapons 
have profoundly changed our military 
concepts but have not eliminated the 
need for ground forces. 

On the ground, we have seen more 
open and fluid warfare, faster move- 
ments, more dispersion, more elastic 
defense formations, and the ability 
rapidly to concentrate great power at 
a particular point. Armor has been 
responsible for much of this change. 


We have witnessed the employment ‘ 
armored divisions, armored corps, and 
armored armies. The new-type Amer. 
ican field army is virtually an armored 
army. 

It was armor that restored mobility 
to military land operations and re 
vented stabilization in the war just sn 
It is armor and its armored auxiliaries 
that, with increased three-dimension,| 
mobility, will prevent the stagnation of 
situations in the future and challenge 
the current tactical and strategical cop. 
cepts of the employment of ground 
forces on a global basis. 

The ability to produce the mechanical 
means of warfare and to employ thog 
means is an outstanding asset of the 
United States. We must develop anj 
use this asset to offset the advantage 
of greater man power possessed by oy; 
possible opponents. 

The American tank of World War] 
vintage was superior to any other tank 
on the battlefield in mechanical fp. 
liability and performance. It possessed 
mobility to a very satisfactory degree. 
True, it was outgunned in its weight 
class. That was no fault of American 
industry which built the fine mechan. 
ical performance into it. That was the 
fault of the user echelon which had 
responsibility for establishing the re. 
quirements. 

The user echelon is now entirely firm 
as to the priority of the essential chara. 
teristics in our tanks. They are: firs, 
firepower (the gun); secondly, mobility; 
and thirdly, as much protection as can 
be provided without penalizing fire. 
power and mobility. Accepting as 
maxim that in the race between gun 
and thickness of armor, the gun wil 
always win, the best solution obviously 
is to provide the superior gun with 
maximum mobility and __fire-contr 
equipment which will ensure a first 
round hit. 

Although I cannot state categorically 
that the tank will be used in futur 
warfare, I can state positively that the 
tank will and must be used if ground 
arms are used—ground arms cannot 
survive without it. 

I can state further that no realistic 
and objective thinker can conclude that 
warfare within the foreseeable future 
can be fought and won without exter 
sive use of ground arms. Therefore, ! 
can logically conclude that the tank, 3 
the arm of mobility, will maintain is 
dominant position in the warfare o 
the foreseeable future. 
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The Armored Cavalry 





<t , 5 Ei, 
ee > ae ae 
it seas Pr ds 1d 







































In the crucible of World War II was formed the most corporated into the ground forces to create an invin- 
potent mobile force in the history of land warfare— cible team. The five parts of the Armored Cavalry are: 
the Armored Cavalry. Witness Patton’s racing spear- the Armored Division, the Armored Cavalry—Light, 
heads that slashed the German armies in Europe to the Mechanized Cavalry Squadrons, the Amphibious 
ribbons. Mobility, firepower, and shock action have Tank Battalions, and the Separate Tank Battalions. 
been developed to the highest degree and have been in- It is the arm of decision in today’s mechanized warfare. 





Infantry and armor made an irresistible combination The M24 tank is the striking The M4 Sherman tank was the work- 
in World War II when used in their correct role. power of reconnaissance units. horse of battles in World War II. 








The Armored School at Fort Knox, Ky., is the great technical college of the Armored Cavalry and the school of the armored division. 
It is here that all the aspects of armor, from its construction to its tactical employment, are taught and practiced under field conditions. 





Students at the Armored School are given comprehensive The M24 tank carries the firepower for reconnaissance companies 
instruction. Here they are viewing a complicated motor. battalions which pursue, exploit, screen, and reconnoiter the en 





\ t-~< a ; NO ene 
After learning the theory of armored vehicles in class- At the beginning of World War II, troops were trained on half-t 
rooms, students are familiarized with actual matériel. which were then adequate but are now antiquated by today’s stan 
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division. 
Nditions. 





Troops now ride behind armor, and the infantrymen shown above were transported to the front in the new 
M44 utility vehicle, thus employing a new concept of bringing troops into combat behind maximum protection. 
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Firepower is the key to victory. The M26 tank carries a terrific punch in its 90-mm. gun. Shown 
firing at the Armored School range, it is spectacularly outlined by its brilliant gun flash. 





1 half-tracks Modern tank tactics, aggressively planned and violently executed, were learned in the M4 Sherman the 
's standards. hard way—in combat. As a result, today’s tanks combine the best in firepower, armor, and mobility. 
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The M8 armored car is standard equipment for scout and 
reconnaissance units—the “left jab” of the armored force. 


Armored personnel are trained in amphibious-operation 
techniques. This LST model shows loading arrangements. 








The M20 armored car, top, combines the maneuverability Although American industry can produce high-quality ve- 
of an automobile and the armor of a light tank. The hicles. such as this armored car, their effectiveness is only 
M26 Pershing tank, bottom, meets the requirements of as good as the men who operate them. And the Armored 
mobility and firepower with its speed and 90-mm. gun. Cavalry concentrates on turning out superior trained men. 
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The Seope of Air Power 





No Strategic Bombing Foree Has Ever Been Turned Back 


3 


by 
Maj. John J. Driscoll 


. 


Only our long-range air- 
craft can destroy enemy 
A-bombs on the produc- 
tion line and on the air- 
fields of an aggressor 


° 


F what possible value is the 
specialty of strategic bombing? 
This is the critical question posed by 
Hoffman Nickerson in his appraisal 
of Maj. Gen. J. F. C. Fuller’s book, 





Major Driscoll was armament and gunnery 
oficer with the Eighth Air Force in World 
War II and later was chief of the Air 
Weapons and Tactics Branch, Military Analysis 
Division, U. S. Strategic Bombing Survey, in 


both European and Pacific theaters. He is at 
present with the Logistics and Technology 
Division of the Air War College, Maxwell Air 
Force Base, Ala. The views expressed here are 
those of the author and not necessarily those 
of the Air Force. 
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“The Second World War,” published 
in the January-February 1949 issue of 
OrpNANCE—an appraisal which sup- 
ports Nickerson’s own _ convictions 
about the impotency* and “the inac- 
curacy of the air weapon.” Likewise, 
as Nickerson did in his book, “The 
Armed Horde,” 


airmen as “baby killers.” It is 


he again condemns 
even 
more absurd to think that any airman 
is “enthusiastic” about “bombing 
women and children” than it is to say 
that the infantryman is enthusiastic 
about lethal sniping. 

Babies were not our target. In the 
city complex the airman saw the nerve 
center of radio and wire communica- 
tions, the hub of a great network of 
railroads, the headquarters of the Nazi 
party, and a myriad of factories pro- 
ducing and storing food and muni- 
tions—all factors vital to the enemy’s 
war machine. And, contrary to Nicker- 
son’s interpretation, the airman is not 
a distinct species of mankind. Actually, 
the writer, an ex-infantry officer, re- 
ceived his basic military education in 
the same infantry regiment as did 
Hoffman Nickerson. 

General Fuller gained early 
tion as one of the world’s leading tank 


recogni- 


enthusiasts as well as being an original 
advocate of mechanized ground war- 


fare. In 1928 he recommended the air- 
plane, as well as the tank, for employ- 

battle-line 
Fuller 


ment in action. Today, 


General remains one of the 
foremost proponents of air power in 
the tactical support réle, which limits 
air employment to the two-dimensional 
pattern, 

It is amazing that in this day and 
age efforts are still being made to 
shackle this long-range striking arm 
solely to the tactical patterns estab 
lished at Cannae and Gettysburg. In 
this respect it is appropriate to quote 
a statement by Admiral Mahan 
(quoted, incidentally, twenty years ago 
by Fuller himself in his fight for 
recognition of the tank!): 

“The student will that 
changes of tactics have not only taken 
place after changes in weapons, which 
necessarily is the but that the 
interval between such changes is un- 
duly long. This doubtless arises from 
the fact that an improvement of weap- 
ons is due to the energy of one or two 


observe 


case, 


men, while changes in tactics have to 
overcome the inertia of a conservative 





*“Nevertheless the probabilities are that, in 
proportion as experience shows air raiding to 


be serious, appropriate measures against it 


will be found and will defeat the raiders” 
(Nickerson, “The Armed Horde,” 1940, 
Pp. 334). 
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class; but it is a great evil. It can be 
remedied only by a candid recognition 
of each change.” 


Fuller’s Opinion 


According to Fuller, strategic bomb- 
ing was futile and illogical and con- 
tributed very little to the final victory. 
He cites the Battle of Britain as an 
instance of the “failure of strategic 
bombing.” This is a conclusion based 
superficial analysis—the same 
conclusion used by the 
Japanese as a founda- 

2 tion for their impotent 
= ge air defense system; 
ed namely, that bomb- 
oo at ers would always be 

highly vulnerable. 
From a quick look at statistics, it is 
not too difficult to arrive at such con- 
clusions. However the picture changes 
as soon as we give full cognizance to 
tactics and firepower—the piecemeal 
employment of the Luftwaffe and the 
superiority of the RAF’s air armament. 

General Fuller further endeavors to 
show that German industrial produc- 
tion continued to rise despite allied 
bombing. However, we must beware 
of cold statistics! The particular pro- 
duction graph from the United States 
Strategic Bombing Survey (USSBS) 
selected by Fuller to prove this point is, 
unfortunately, the only one which, 
when separated from the USSBS text, 
might tend to give an erroneous im- 
pression. This particular graph, cover- 
ing over-all German armament produc- 
tion from 1942 to 1945, includes 
literally all combat munitions. As such, 
it is incapable of giving a true index 
of the effect of strategic air on any 
major target system. 

The basic theory of strategic air 
operations was to locate and destroy 
the fewest possible vital links in the 
enemy’s production machine, irrespec- 
tive of general production levels. The 
munitions as charted on the graph 
were never a priority target of the 
combined bomber offensive. Actually, 
these figures were prepared by the 
planning office of the Speer Ministry 
and, according to enemy testimony, are 
unreliable. Among other devices for 
padding the total output, factory- 
repaired aircraft were counted as new 
production. Records were thus adjusted 
to bolster the position of the Ministry 
of Production in the eyes of Hitler. 

For a true picture it is obvious that 
we must isolate one distinct phase of 


upon 
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enemy production—one which was ac- 
tually a bomber target and one for 
which we have reliable figures. We 
may then examine the case on its own 
merits in an attempt to see what effect, 
if any, was made by the strategic 
bombing effort. 


The Achilles Heel? 

Major strategic air attacks were made 
against the German petroleum hydro- 
genation plants, beginning May 12, 
1944, with attacks on Leuna, Bohlen, 
and Gelsenberg. General Bradley, 
recognizing the impact of the strategic 
attack on oil, has described the situa- 
tion on the Western Front in the 
closing months of the war as follows: 

“With the defeat of the German 
gamble in the Ardennes, when the 
allies were again in a position to re- 
sume the war of movement—in the 
East as in the West—lack of oil, which 
the strategic bombing campaign had 
enforced upon the enemy, told hand- 
somely. The retreat from the Ardennes 
was an agonizingly slow and costly 
affair for the enemy. The withdrawal 
of the Sixth SS Panzer Army, begun 
in daylight on January 22, 1945, was 
marked mainly by successes of fighter- 
bombers against its tanks and trucks. 

“These successes, however, took place 
against a background of painfully 
exiguous oil reserves—with supply 
trucks being drained to fill the tanks 
of fighting vehicles—and a long pull 
to the distant loading stations. When 
the allied threat shifted north to the 
Aachen sector, the enemy was unable 
to sideslip his ‘mobile’ formations to 
meet it in the measure he sought— 
again for lack of gasoline. 

“When the allied break-throughs 
followed west of the Rhine in Febru- 
ary, across the Rhine in March, and 
throughout Germany in April, lack of 
gasoline in countless local situations 
was the direct factor behind the de- 
struction or surrender of vast quan- 
tities of tanks, guns, trucks, and of 
thousands upon thousands of enemy 
troops.” 


The Enemy Viewpoint 

The USSBS, wisely enough, secured 
firsthand the German viewpoint on the 
strategic air campaign. And it has been 
often and truly shown that the van- 
quished usually write the best histories 
—that the only truly unbiased lessons 
are learned by the defeated nations 
who are more objéctively careful to 





avoid a repetition o 

The false Coleone aera 
, ba € Victor 

during the exploitation phase of a am 

also contributes to this fact. 

It is apparently such a Perspective 
which leads General Fuller to support 
his tactical concept with exploitation, 
phase operations. He praises the “ad. 
mirable air support of the invasion of 
Normandy;” and “Patton’s use of air 
power ... in his dash across France.” 
No mention is made of the fact that 
the Luftwaffe had been bled white as 
a result of the strategic air campaign, 
The Survey states, “German air an 
erals responsible for operations jp 
France stated under interrogation that 
on D-day the Luftwaffe had only 
eighty operational planes with which 
to oppose the invasion.” 

The enemy’s own conclusions give 
us a picture devoid of prejudice. In the 
preface to a strategical-tactical history 
of the Luftwaffe, prepared by officers 
of the historical section of the German 
Air Force, we find full cognizance of 
the Luftwaffe’s short-range _ tactical 
concept with the statement that “Ger. 
man leadership remained land-minded,” 
This is interesting in view of General 
Fuller’s desire to emphasize the ground- 
support role of air. The German text 
then brings out this lesson for the 
future: 

“The strategic bomber operations 
represent the offensive part of the 
so-called ‘large-area aérial warfare’ 
(Grossraumluftkriegfiihrung). These 
escorted bomber activities must extend 
over the whole of the enemy's terri- 
tory. They must be conducted with 
such power and so constantly that the 
adversary gets neither time nor oppor- 
tunity to recover and to build up a new 
air-defensive power. The defender must 
bet set ‘motionles:' 
and must never be 
allowed to regain free- 
dom of military and 
economic action.” 

To get a broad 
view we must also 
hear from the other German service, 
the Army. General der Panzertruppe 
von Senger, commanding general of the 
XIV Panzer Corps, says with reference 
to ground warfare: 

“The tank has met the fate of all 
shock ‘weapons. . . The necessary 1 
quirements for tank operations are suf- 
ficient tanks to disperse over a large 
area. .. If you cannot safeguard pro 
duction from air attacks, you cannot 
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fight. a tank war. In this a the ay 
“dustrial areas strategically safe from 
ss attack were the areas beyond the 
Adlantic and behind the Urals. The 
German tank war was, with reserva- 
tions, lost in the factories. 
What lessons did Japan derive from 
strategic bombing? Maj. Hideo Saka- 
moto, in his “Critique on the Defeat 
of the Japanese Army Air Force, states 
that its combined efforts were futile 
because “Japan failed to develop a 
strategic bomber like the B-29.” 

Major Sakamoto, like most military 
men, was quick to realize that “long- 
range weapons are better than short- 
range ones.” He presents a simple but 
fitting parallel: “The problem is based 
on the fact that a long pole is more 
convenient than a short one, and to 
push an enemy with a short pole you 
must move very close to him. When 
only the enemy possesses long-range 
bombers, one is subject to constant 
bombing, and one is helpless. Because 
our plans were mainly for short-range 
border conflict on the Asiatic Conti- 
nent, we had been producing planes for 
this purpose.” 

It is evident that the Japanese, like 
the Germans, never advanced beyond 
the conception of air power in its two- 
dimensional réle as long-range artillery. 


Mission of the Bomber 


The strategic bomber has unques- 
tionably demonstrated the ability to 
perform the following tasks in addi- 
tactical réle en- 


tion to the limited 


visaged by General Fuller: Air defense; 
air superiority; reconnaissance; armed 
transport of troops and supplies; prep- 
aration for landings; cover for amphi- 
and land operations; antisub- 


bious 





marine warfare including reconnais- 
sance, bombing, and mining; security 
against invasion; ground support opera- 


tions at long ranges; dropping of 


saboteurs and agents; destruction of 


enemy air forces. 





“When an opponent kicks 
us in the groin, can we 
still afford to adhere to 
the Marquis of Queens- 
bury rules?” 





Despite the demonstrated capabili- 
ties, Mr. Nickerson bluntly asks, “To 
what extent can you show that strategic 
bombing, with or without atomic ex- 
plosives, is ultimately worth while?” 
The considered judgmént of the dis- 
tinguished group of civilians heading 
the Strategic Bombing Survey provides 
the answer in their report on the Euro- 
pean war: 

“Allied air power was decisive in 
the war in Western Europe. Hindsight 
inevitably suggests that it might have 
been employed differently or better in 
some respects. Neverthel SS, it was de- 
cisive. In the air, its victory was com- 
plete. At sea, its contribution, combined 
with naval power, brought an end to 
the enemy's greatest naval threat—the 
U-boat; on land, it helped turn the tide 
overwhelmingly in favor of allied 
ground forces. Its power and super- 
iority made possible the success of the 
invasion. It brought the economy which 
sustained the enemy's armed forces to 
virtual collapse, although the full ef- 
fects of this collapse had not reached 
the enemy's front lines when they were 


overrun by allied forces.” 


At force 


It was the smashing attacks by strategic bombers on such targets as this oil re- 
finery in Ploesti, Rumania, that eventually hamstrung and halted the German forces. 
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And, finally, from their report on 
the war in the Pacific: 

“The experience of the Pacific war 
supports the findings of the Survey in 
Europe that heavy, sustained, and ac- 
curate attack against carefully selected 
targets is required to produce decisive 
results when attacking an enemy's sus- 
taining resources. It further supports 
the findings in Germany that no nation 
can long survive the free exploitation 
of air weapons over its homeland. For 
the future it is important fully to grasp 
the fact that enemy planes enjoying 
control of the sky over one's head can 
country as 


be as disastrous to one’s 


occupation by physical invasion.” 


Of the Future 


The important point to remember is 
that no strategic bombing force has 
ever been stopped or turned back. Some 
bombers have always managed to get 
through. Under the most optimistic 
conditions we may be able to stop ten 
per cent of an enemy bomber force, 
once the enemy leaves his home 
ground. By the World War II “yard 
stick” 


with this “unacceptable” ten per cent 


no air force could long operate 


attrition rate. 
But this is 1949! How long need an 
enemy air force operate if 90 (or even 


so!) out of 


100 atomic bombs 
can reach vital targets? Shall we be 


satished with a short-range tactical air 


every 


force when the strategic bomber offers 
the capability of destroying enemy 
A-bombs in the nest—on the production 
line and on the airfields? The long 
range strategic striking force affords 
the one hope of stemming the tide of 
sustained enemy air attack. 

History is replete with examples of 
the overwhelming superiority of the 
offensive. An analysis of technological 


War II 


that the offensive has rapidly continued 


advances since World shows 
to outstrip the defense. With today’s 
weapons of mass destruction the aggres 
scr enjoys more advantages than ever 
before. Most 
General Fuller, would prefer a “sport 


military men, as does 
ing” war with a chivalrous foe. How- 
ever, when an opponent kicks us in 
the groin, can we still afford to adhere 
to the Marquis of Queensbury rules? 

The serious military student must 
read and analyze for himself the com 
plete reports of the U. S. Strategic 
Bombing Surveys. Only thus can the 
true potential of strategic bombing be 


appreciated, 
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by 
Col. George W. Read, Jr. 
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The demands of combat 
require the maximum 
use of all transport 


* 


ROM the standpoint of the user, 

two general considerations should 
be borne in mind in the design of a 
military vehicle. First, its fightability or 
ability to perform its primary function 
and, secondly, its maintainability. The 
purpose of this article is to discuss the 
problem of maintenance in the field 
under combat conditions and to present 
methods of solution of some of the 
aspects of this problem. 

There is a definite requirement for 
maintenance which can be performed 
quickly and easily under adverse con- 
ditions. Experience with the repair of 
military vehicles during World War II 
emphasized this requirement. These 
vehicles had many undesirable design 
features which made repair difficult 
and costly in time, personnel, and 
tools. Unlike the civilian situation 
wherein one expects his automobile to 
be repaired by thoroughly competent 
specialized mechanics using up-to-date 
methods and facilities in an adequately 
heated and lighted shop building, the 
military mechanic is often semiskilled 
and is expected to perform his work 
under all sorts of environmental condi- 
tions such as deep mud, snow, freezing 
winds, sandstorms, extreme heat, dark- 
ness, and rain with little or no shelter. 
Furthermore, spare parts are often not 
to be had, too many special tools are 
required, and the user is constantly 
screaming for his vehicle. 

If inadequate consideration has been 
given to the design of a vehicle with 





Colonel Read, a Cavalry officer, is president 
of the Army Field Forces Board No. 2, 
Fort Knox, Ky. 
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Maintenance and Mobility 


Vehicle Field Repair Must Be Facilitated 


the result that it is difficult to maintain 
and consequently is nonoperational 
much of the time, the number of ve- 
hicles required to maintain a given 
fighting strength increases tremen- 
dously. It increases with the number of 
vehicles sent to rear areas for repair 
and the length of time necessary for 
transport and repair. A given per- 
centage of vehicles undergoing repair 
is reflected as a progressively increased 
burden in all branches of the supply 
service, from the using arm to the 
sources of raw material used to fabri- 
cate the vehicle. The number of hours 
of training obtainable from a given 
number of vehicles will likewise de- 
pend to a large extent upon the ease 
of maintenance and repair. 


Arctic Maintenance 


Arctic winter operations further em- 
phasize the maintenance problem. As 
now designed, the ability of a vehicle 
component to function decreases rapidly 
as extremely low temperatures are ap- 
proached. The results of haphazard 
maintenance become vividly evident; 
therefore workmanship and supervision 
of repair work must be of the highest 
caliber. Due to cold, the need for wear- 
ing heavy arctic clothing, and physiolog- 


ical and psychological factors, the time 
necessary to perform a given task oy. 
doors is multiplied severalfold. In many 
cases, maintenance cannot be performed 
outdoors for the sun rises and Sets 
within a few hours. Therefore Most 
repair work must be done indoor 
where artificial lighting and heating 
are available. However, this shelter is 
extremely limited in amount and Capac- 
ity, and it is certain that the number 
of vehicles repaired in a given Period 
of time under such conditions will {al} 
far short of the demand unless repairs 
can be made in the absolute minimum 
of time. 

Many vehicles must be disassembled 
for air transportability, so the time re. 
quired for disassembly and reassembly 
must be a minimum. Undue delay in 
assembly in a forward area will ob 
viously increase the time required to 
provide the necessary vehicle density, 

Vehicles designed within recent 
years generally require less main. 
tenance. This is commendable and 
should by all means continue. A ve 
hicle requiring no maintenance during 
its life is obviously the most desirable; 
however, this ideal does not appear 
achievable in the foreseeable future. We 
must assume, therefore, that vehicle 





Fig. 1. The power package: the cooling system, engine, clutch, transmission, and 
transfer case replaceable as one unit solves a serious problem of field maintenance. 
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components will still continue to re- 
quire replacement because of natural 
wear and deterioration, neglect and 
abuse, inevitable defects in design and 
fabrication, and battle damage. Further- 
more, as vehicles become more complex 
due to natural increases 
‘a functional require- 
ments and limitations of 
weight and size, the ad- 
justments become more 
dificult and sensitive. 
The foregoing state- 
ments indicate the need 
for ease of maintenance and imply that 
adequate consideration has not yet been 
given to the field-maintenance problem. 
But most of the deficiencies can be cor- 
rected by the industrial designer with- 





out too much difficulty. 

To remove the problem from the 
realm of conjecture and personal opin- 
jon, to provide a sounder basis for eval- 
uating present and future designs from 
the standpoint of the field mechanic, 
and to provide information for use in the 
preparation of military characteristics 
for future vehicles, Army Field Forces 
is conducting a program designed to 
test vehicles for ease-of-maintenance 
capabilities. Within a few months after 
this program was initiated, sufficient 
data were obtained to warrant a cofi- 
ference between Army Field Forces’ 
representatives, civilian designers, and 
development personnel. The purpose of 
this conference was to point out the 
problems involved in field maintenance. 
A tangible result of this conference is 
the emphasis now being placed on ease- 
of-maintenance features in the design 
of the-new light tank. 


Unit Replacement 


The essential features of this pro- 
gram are based on the unit replacement 
of selected major assemblies—assem- 
blies which are commonly replaced by 
field maintenance units. For example, 
on a wheeled vehicle these major as- 
semblies include the engine, clutch, 
transmission, transfer case, axle assem- 
blies, and the steering gear. The initial 
phases of the tests include removal, 
installation, and adjustment of each 
assembly, according to procedure and 
sequence outlined in pertinent tech- 
nical manuals, until a reasonably non- 





variable time requirement has been 
established. 

During this phase, detailed data 
regarding time, tool, and maintenance- 
crew requirements are compiled, to- 
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gether with a descriptive account of 
any difficulties encountered. These data 
are then carefully evaluated in order 
to detect the features causing trouble, 
and alternate procedures and experi- 
mental modifications are prepared and 
tested to the extent permitted by local 
facilities. 

These tests are conducted on newly 
developed vehicles in addition to those 
already standardized. The maintenance 
tools and equipment used are restricted 
to those currently authorized for use 
by field and organizational maintenance 
personnel. Some of the vehicles on 
which tests have been conducted in- 
clude the truck, 4%4-ton, 4x4; truck, %4- 
ton, 4X4, weapons carrier; truck, 24- 
ton, 6x6, GMC; light tank M24; and 
medium tank M26, It is not practicable 
here to catalogue all the deficiencies 
found. However, the following ex- 
amples typify the findings: 


Limited Accessibility 

The truck, %-ton, 4x4, has very 
limited accessibility to vehicle com- 
ponents located under the floor. To re- 
place the transmission and transfer 
case it is first necessary to remove the 
frame center cross member and skid 
plate by working underneath the ve- 
hicle. To replace the steering gear it is 
necessary to remove the steering wheel, 
the steering column jacket, the left 
front fender, and to disconnect con- 
siderable wiring. 

A practical remedy for these con- 
ditions is to provide a floor board of 
size sufficient to permit the removal of 
these units through the driver’s com- 
partment. An excessive disassembly is 
now required for replacement of the 
steering gear. This situation is due to 
the lack of means of removing the 
steering gear from the driver’s side of 
the floor. As shown in Figure 2, the 
present opening affords accessibility to 
only the transmission cover and clutch 
inspection cover. 

By redesigning to provide a much 
larger opening, as shown in Figure 3, 
greatly improved accessibility is ob- 
tained. Not only can the steering gear 
then be removed with reduced disas- 
sembly, but the transmission and trans- 
fer case are immediately accessible. 
Furthermore, the present interference 
with working on the hand brake and 
clutch bell housing mounting bolts is 
eliminated. This experimental modifica- 
tion together with others has resulted 
in a reduction in the number of man- 








hours required for replacement as 
follows: 
Approximate reduction 

Item in man-hours (per cent) 
Steering gear 82 
Engine 50 
Transmission and 

transfer case 80 
Clutch 60 


Engine removal on the truck, %4-ton, 
4x4, requires the complete removal of 
the exhaust pipe, clutch pedal, and 
brake pedal. Steering-gear replacement 
involves the prior the 
hydraulic brake master cylinder. Fur- 
thermore, unlike the %4-ton truck, the 
hood must be removed. Simple solu- 
tions the relocation of the 
clutch pedal mounting bracket and the 
brake master cylinder, modification to 


removal of 


involve 


permit quicker removal of the brake 
pedal, and hinging of the hood at 
the rear. 

In the case of the truck, 2%-ton, 
6x6, GMC, the clutch and brake pedals, 
transfer case shift levers, and emer- 
gency brake lever are all mounted on 
the transmission and must be removed 
for transmission replacement. With the 
exception of the emergency-brake lever, 
experimental relocation of these items 
was made and found practicable. 

The dual engine installation on the 
light tank M24 increases the time re- 
quired for complete power-plant re- 
placement. As compared with a single- 
engine installation, approximately twice 
the time for engine servicing and tune- 
up is needed. The dual installation 
was a necessary expedient during the 
war as these engines ~ 
were available in the 4 
quantities required for 
rapid production of this 
vehicle. It is, of course, 4 : 
obvious that as the ,% 
number of engines is ™ 
increased in any ve- 
hicle, the time for maintenance is 
proportionately increased. 





Poor Accessibility 


In the medium tank M26, accessibility 
to many of the components is poor. 
For example, the cooling unit, weighing 
approximately 1,600 pounds, must be 
removed prior to main power-plant re- 
moval. This, however, is due to space 
limitations resulting from the 
silhouette required by the using service. 

Consideration must be given to the 
accessibility not only of assemblies 
which are commonly replaced by field 
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Fig. 2. Inadequate accessibility to clutch and transmission in pres- 
ent vehicles complicates repair and increases the time factor. 


and organizational maintenance _per- 
sonnel but also of those which require 
periodic adjustment, inspection, and 
cleaning. This accessibility must be 
afforded by the minimum removal of 
other assemblies or structures. If such 
removal is found necessary, then the 
possibilities for either relocation or re- 
design to facilitate removal must be 
investigated. Quick-release fastening 
devices show considerable promise for 
use on lightweight structures such as 
access-hole covers, floor boards, and 
hood panels. Where possible, hoods 
should be hinged to permit engine re- 
moval without removal of the hood. 

Accessories not organic to an as- 
sembly and which require transfer from 
an unserviceable to a replacement as- 
sembly should be relocated to preclude 
the need for such transfer. Nuts may 
often be caged or welded in position 
to reduce need for accessibility and to 
reduce the number of tools required 
to remove a fastening device. Complete 
removal of radiator tie rods may be 
avoided by slotting and reénforcing the 
rod brackets at the points of attach- 
ment of the rods. 

Periodic inspections on vehicles used 
under arctic winter conditions must be 
possible by personnel wearing heavy 
arctic mittens. Fuel filters must be 
drainable without spillage of gasoline 
on the hands. 

To aid mechanics unfamiliar with a 
particular vehicle, points which re- 
quire disconnection for power-plant 
removal should be clearly indicated by 
color marking. 

The use of electric heat indicators 
avoids the damage frequently done to 
capillary types during engine replace- 


ment. 
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Provision must be made for the in- 
stallation of lifting eyes on all heavy 
assemblies. This is particularly true of 


power plants. The present practice of 


wrapping a cable or sling around en- 
gines for attachment to a hoist is unsafe 
and all too often results in damage to 
fuel lines and exposed accessories. 


Additional Aids 

Where necessary, aligning devices 
such as dowels and guides must be 
used to aid in positioning heavy, bulky 
assemblies. 

All drain plugs for engines and gear 
boxes must be identical in size and 
type on a given vehicle with no special 
tools required for their removal. Fasten- 
ing devices such as bolts, nuts, and 
screws should be interchangeable where 
practicable. The use of lock washers 
permanently attached to small screws 
will ensure the presence of the lock 
washers with the screws. Too much 
time is now wasted in replacing lost 
or misplaced lock washers. 

If the bolts used to attach the exhaust 
pipe to the exhaust manifold are in bad 
condition due to high temperatures and 
climatic conditions, their removal time 
is excessive. The situation is aggravated 
when the bolts have poor accessibility. 
It is not unusual for the bolts to twist 
in two during If the bolt 
happens to be a cap screw, then an 


removal. 


extractor must be used to remove the 
broken part remaining in the flange. 
There is reason to believe that a quick- 
release, over-center lever-type clamp in- 
stalled in the exhaust pipe near the 
exhaust manifold is entirely practicable. 

Special tools are always a problem. 
It is highly desirable to replace any 
vehicle component with only those tools 


Fig. 3. By redesigning to obtain a much larger opening, the Steer 
ing gear, transmission, and transfer case are easily accessible 


contained in a general mechanic’s tog. 
box. To illustrate a simple case, jf 
steering drag link lubrication fittings 
are installed in the adjusting plugs, 
either the fitting must be removed to 
permit use of an ordinary drag link 
screwdriver bit or a special tool mug 
be used to span the fitting. Why not 
continue to install the lubrication fit. 
tings on the drag link itself instead of 
on the adjusting plugs? 

The conception of a power package 
assembly is especially noteworthy. As 
illustrated in Figure 1, it consists of 
the cooling system, engine, clutch, 
transmission, and transfer case, all re. 
placeable as one assembly. It represents 
an advancement of the unit-replace. 
ment method of field maintenance. If 
the vehicle is designed with this con- 
ception in mind, the power package 
assembly can be replaced more easily 
and quickly than the engine itself. Less 
skill likewise is required on the part 
of the mechanic for its replacement. 

The time requirement for its te 
placement is also reasonably constant 
and is, therefore, predictable within 
rather close limits. Its use lessens the 
need for evacuation of the complete 
vehicle to a higher echelon of main 
tenance. 

In conclusion, Army Field Forces 
are deeply concerned over the difficul- 
ties now experienced in accomplishing 
field. With the 

designers and 
manufacturers, which are 
easy to maintain and require a mini 


maintenance in the 
close codperation of 
vehicles 


mum of special tools for their repait 
will be provided. Vehicles designed for 
ease of maintenance may spell the dif 
ference between victory and defeat in 
a future emergency. 
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Month by Month: A Review of the National Defense Situation 


ploLOGICAL WARFARE 

f his last official acts, De- 
y Forrestal debunked the 
extravagant claims made for biological 
warfare. Thus it had been rumored that 
ane carrying a small bomb 
a biological agent would 


As one 0 
fense Secretar 


a single pl 
filled with 
be capable of wiping out the popula- 
tion of an entire city. Mr. Forrestal as- 
serted that there is no factual basis for 
the existence of such a biological super- 
weapon. 

During times of peace various gov- 
ernmental agencies are concerned with 
the control of natural outbreaks of 
disease. Not only the population gen- 
erally but also our crops and animals 
must be protected. To this end the U. S. 
Public Health Service, the Department 
of Agriculture, the Chemical Corps of 
the Army, other Federal and many 
State and municipal agencies are al- 
wavs on the alert. The threat of bio- 
logical warfare has increased their re- 
sponsibilities and difficulties. 

“We must guard not only against na- 
tural outbreaks of disease and biologi- 
cal attack in time of war,” Mr. For- 
restal said, “but also against the use 
of biological sabotage methods before 
a declaration of war has been made. 

“Our food supplies would be parti- 
cularly vulnerable to attack by sabo- 
teurs with biological weapons. We 
must, therefore, rely on the mainten- 
ance of our high standards of public 
health and sanitation and on our pro- 
tective ‘measures for animals and crops 
as our first line of defense against any 
biological warfare attack.” 


HOOVER COMMISSION 
FINISHES TASK 


The Hoover Commission on Organi- 
zation of the Executive Branch of the 
Government held its final meeting early 
in March to approve a report on re- 
shuffling of Federal business enter- 
prises, 

In nineteen months of work, the 
Commission has drafted eighteen long 
reports and recommendations—all of 
which have been submitted to Con- 
gress, the President, and the public. 

The job of implementing these re- 
Ports to achieve greater quality and 
eficiency in government administration 
and to effect savings that have been 
estimated at three billion dollars an- 
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PRAISE FROM A GREAT 
PUBLIC SERVANT 


“It is always a pleasure to be 
with this organization, which, I 
think, is a model. I suppose 
there are members of some 
other organizations here, and I 
think they will agree that the 
pattern set by the American 
Ordnance Association has pro- 
vided an example of how peo- 
ple in the production field of 
business can be of service to 
the military forces. ... 

“The time that you spend in 
coming here, the encouragement 
that you give to officers in the 
services, and the manifestation 
of your interest on a solid and 
practical basis have a value far 
beyond what I think you your- 
selves are conscious of. The task 
of Government has been enorm- 
ously increased and compli- 
cated by the problems resulting 
from a march of events that have 
projected this Nation with 
supersonic speed into a position 
of responsibility in the world 
with burdens laid upon it beyond 
those any nation has had to face 
within a comparable space of 
time. Every one here and the 
people in Government share the 
burdens that flow from that re- 
sponsibility. .. . 

“In this period of tension, 
which will be with us for a long 
time, I think it is not the visible 
evidence of immediate power 
that will provide the balance the 
world needs. I believe the real 
balance is the tremendous in- 
dustrial potential that this coun- 
try possesses. 

“The real balance of power 
today is the capacity of Amer- 
ica to produce, and that means 
the direct skills of management. 
It means the skill and capacity 
of labor. And it means, above 
all else—and this is the field in 
which I am engaged and where 
I am impressed by the tremen- 
dous difficulty of getting the re- 
quisite background and wisdom 
—the field of government it- 
ee 

“I will repeat that we are 
deeply appreciative of the past 
contribution that the American 
Ordnance Association has made 
and of the statesmanship of its 
leader, Colonel Walsh. It is ex- 
tremely codperative of you to 
take the time to come here for 
this conference.”"—Remarks of 
Hon. James Forrestal, Secretary 
of Defense, 1947-1949, at the Na- 
tional Security Conference of 
councillors, directors, officers, 
chairmen of Technical Divisions 
and Committees, and presidents 
of Posts of the American Ord- 
nance Association at Washing- 
ton, February 16, 1949. 








nually now rests squarely upon Presi- 
dent Truman and Congress. 

The Commission consisted of twelve 
members, with the President, the 
Speaker of the House, and the presi- 
dent pro tem of the Senate each select- 
ing four. The result was a thoroughly 
bipartisan group which has acted with- 
out regard to party lines and whose 
work will be a continuing memorial to 
the leadership of the 74-year-old Her- 
bert Hoover. The former President un- 
dertook a job which defeated younger 
men and gave of his time and energy 
without stint in the vital tasks con- 
fronting his group. 

Many of the Hoover reports go di- 
rectly to the roots of government and 
will require for implementation not a 
mere reshuffling of administrative du- 
ties but basic changes in substantive 
law. 

The best available opinion on Con- 
gressional reaction indicates that some 
parts of the program will be put into 
effect this year. Future prospects are 
that sixty per cent of the whole will be 
in force within the next decade. 

President Truman repeatedly en- 
dorsed the Commission’s work in gen- 
eral. Secretary of State Dean Acheson, 
who was the President’s appointee to 
the group before his nomination to the 
Cabinet, already has started to place 
into effect those State Department 
changes which can be effected without 
waiting for Congressional authority. 

It is the ardent wish of many students 
of our national defense that the Hoover 
Commission’s recommendations for the 
reorganization of the National Military 
Establishment be accepted lock, stock, 
and barrel and that they be put into ef- 
fect pronto. 


NEW DEFENSE POLICY 


President Truman moved quickly to 
strengthen the hand of Louis Johnson, 
his new Secretary of Defense, by trans- 
mitting to Congress in a special mes- 
sage his recommendations for changes 
in the National Security Act of 1947, 
under which the Department of Na- 
tional Defense was organized. 

Mr. Truman would strengthen the 
Secretary's office by the addition of an 
Under Secretary and three Assistant 
Secretaries, but he would leave civilian 
heads of the three services—Army, 
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Navy, and Air—full-fledged Secretaries. 

The Hoover Commission recom- 
mended by a split vote that the latter 
offices be reduced to Under Secretary- 
ships, with their holders responsible to 
the Defense Secretary and without the 
right of appeal over his head to the 


President or to the Director of the 


Budget. 

The President’s proposal is a com- 
promise. He would leave the service 
Secretaries with their titles but would 
strip them of the right of appeal to him 
and would remove them from the Na- 
tional Security Council where they 
now hold the balance of power. The 
President agreed with the minority of 
the Commission that retention of the 
title of Secretary was needed to attract 
well-qualified men to the post. 

The duties now placed by statute in 
the Munitions Board and the Research 
and Development Board would be 
recognized as responsibilities of the 
Secretary of Defense. Mr. Truman 
wants the act amended to make pos- 
sible the flexible use of both these agen- 
cies and of the Joint Chiefs of Staff as 
staff units for the Secretary of Defense. 

Finally, the President recommended 
that Congress provide for a chairman 
of the Joint Chiefs of Staff, to be nomi- 
nated by the President and confirmed 
by the Senate, to take precedence over 
all other military personnel, to be the 
principal adviser to the President and 
the Secretary of Defense, and to per- 
form such other duties as they may 
prescribe. 

“These measures,” the President de- 
clared, “are essential to continued and 
accelerated. progress toward unification. 
I am convinced that only through mak- 
ing steady progress toward this goal can 
we be assured of serving our major ob- 
jectives: the most effective organization 
of our armed forces, a full return on 
our defense dollar, and strengthened 


civilian control.” 


ONLY TEN DIVISIONS 


The Army’s plan for deployment of 
troops and the distribution of units dur- 
ing fiscal year 1950 calls for only ten 
divisions and rules out the possibility 
of maintaining twelve Regular Army 
divisions in an 18-division mobile strik- 
ing force. 

The 18-division program was an- 
nounced last June after an increase in 
Army strength to 837,000 was au- 
thorized by the Selective Service Act. 
Original plans had to be changed after 
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the President’s budget, providing funds 
for an Army of only 677,000, was sub- 
mitted to Congress in January. 

Five of the ten Regular Army divi- 
sions in the revised plan will be in the 
United States; four will be stationed in 
the Far East; and one in Europe. 

The 677,000 budgetary strength will 
be deployed as follows: 418,800 in the 
United States; 127,000 in the Far East; 
92,000 in Europe; 13,200 in Alaska; 
14,000 in the Caribbean; 7,000 in the 
Pacific; and 5,000 in Trieste. 

Of the total strength, 381,000, includ- 
ing 274,000 combat men and 107,000 
service personnel, will be in table of 
organization and equipment units, and 
296,000 will be placed in 2,040 table of 
distribution and allowance units. 

The criticism has been made that ten 
divisions of combat personnel in being 
is a very small return for the fifteen 
billion dollars now being devoted to 
national-defense purposes. Thus the 
National Planning Association is urg- 
ing the creation of a full-time civilian 
“watchdog” agency of the Government 
to check upon expenditures by the 
armed forces. 

The Association cited the Eberstadt 
Board of the Hoover Commission (see 
The Common Defense, February 1949, 
No. 100) in supporting its charge that 
“in recent months it has been repeat- 
edly and authoritatively stated that the 
United States is now getting a too 
meager yield in security for its defense 
expenditures.” 

The cause of this poor return on ex- 
penditures was traced to four factors: 

1. The “intense rivalry” among the 
armed services and the clash between 
“traditional concepts” and “new wea- 
pons and new technology.” 

2. The “easy-going attitudes” of the 
armed forces toward their expenses— 
the result of spending habits acquired 
during the war. 

3. Officer “top-heaviness,” particu- 
larly apparent in the “surplus of high- 
ranking personnel.” 

4. The absence of long-term _plan- 
ning, caused by the “prevailing state 
of congressional, administrative, and 
public opinion” and the historical 
“feast-or-famine” basis of defense ap- 
propriations. 

The National Planning Association 
also recommended that the Secretary of 
Defense be given the “full measure of 
direction, authority, and control” over 
the individual services which outgoing 
Secretary Forrestal asked. 
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bomber. That it is the longest-range 


regarding 


bomber in existence is not in dispute 
The B-36 is capable of nearly ten thou. 
sand miles of sustained flight. It ha 
been generally accepted that it has th 
range to fly from American bases to 
distant targets and back, carrying ap 
atomic bomb on the ingoing trip. Bur 
the critics have insisted that it was » 
slow and lumbering that it would be, 
“sitting-duck” target for jet fighters 
In answer to this criticism, our Aj 
Force is reported to have been cop. 
ducting experiments with our own je 
fighters and has learned that at 40,00 
feet the jets cannot successfully inter. 
cept the big bomber. Furthermore, Sec. 
retary Symington has declared that by 
the end of the year the B-36 will be the 
fastest of its type. 
Ordnancewise—and 
power as a weapon—the plane’s sixteen 


therein lies it 


cannon are capable of firing explosive 
shells as well as normal armor-piercing 
projectiles, and it is the only airplane 
in the world that can carry every type 
and size of bomb without modification 
Finally, the B-36 can operate from am 
airfield suitable for the B-29. 


A NEW ROCKET RECORD 


Another milestone in ordnance devel 
opment was passed recently when : 
2-stage rocket launched by the Amy 
Ordnance Department at White Sand 
Proving Ground, N. Mex., attained 
the highest altitude ever reached 
a man-made object—over 250 miles 
(See illustration on frontispiece.) 

Consisting of a V-2 rocket carrying 
a WAC Corporal rocket in the nos, 
this was the first known multistagt 
liquid-fueled missile to be fired su 
cessfully. Its great altitude and tp 
speed of over 5,000 miles an how 
opens new vistas in the fields of guide 
missile and upper-atmosphere researc. 
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Crucial Factor of National Security 


UCKY LADY II and her gallant pilot and crew thrilled every red-blooded 

American by the successful completion of a nonstop world-encircling flight. 
Enthusiasts were quick to claim that the feat showed that the big B-50 bomber 
can go anywhere it wants to any time it wants to—and “there’s no limit to the 
time you can stay aloft.” 


Realists, however, pointed out that the flight also drove home the funda- 
mental fact that today—as always in the past, and in the foreseeable future— 
land-based aircraft are helpless without land bases. 


Lucky Lady II was refueled four times—at the Azores, Saudi Arabia, the 
Philippines, and Hawaii—all located beyond the continental limits of the 
United States. Without refueling, such a flight is impossible; without land 
bases strategically located, refueling is impossible—even in time of peace. 


However, bombers are supposed to function in time of war. Accordingly, 
we need a land army certainly to protect, and possibly to seize, far-distant points 
for the establishment and operation of land bases. And we need a strong Navy 
to escort the Army transports, to put the Army ashore, possibly against stub- 
born opposition, and to convoy the vitally necessary tankers and supply ships. 


So the first lesson Lucky Lady II should teach us is that our Air Force needs 
our Army. And the second lesson is that both Army and Air Force need our 
Navy. The third and most important lesson is that our Army, our Navy, and 
our Air Force—all three—need ordnance before peacetime performances can 
be translated into military missions. 


We can organize, train, clothe, house, and feed our man power. We can 
give our youth the best of medical, surgical, and dental care. We can furnish 
them with the most modern means of communication by telephone, telegraph, 
radio, sonar, radar, teletype, telephoto, and television. We can transport them 
by rail, by truck, by boat, and by aircraft. We can pay them well, indoctrinate 
them thoroughly, and entertain them by movies, dramatics, and sports. 


All these things we can do, and do well, because these wartime activities 
fortunately have close parallels in the daily peacetime life of the Nation. Yet, 
even if we do all these things superlatively well, our soldiers, sailors, and air- 
men cannot constitute our Armed Forces until they are supplied with the tools 


to enforce peaee—ORDNANCE. 


Mere magnitude alone makes the production of ordnance a critical element 
in industrial preparedness. The manufacture of ordnance is essentially a non- 
commercial activity in the daily life of a peace-loving nation such as ours. The 
trend is always toward weapons more and more powerful—and more and more 
difficult to manufacture. Today, as always, the prompt production of ordnance 
of superior quality and in adequate quantities sets the pace at which the coun- 
try can prepare to defend its sovereignty. 


On land or in the air, on the sea or under the sea, ordnance is the crucial 
factor in any formula for national security—and survival. 


President, American Ordnance Association 









For Eminent Service We Salute 


These Industry-Ordnanee Leaders 





Walter Tangeman 


Walter Tangeman, Cincinnati, Ohio, 
is vice-president of Cincinnati Milling 
Machine Company and chairman of the 
A.O.A. Machine Tool Committee. Ac- 
tive in affairs of the American Ordnance 
Association since the formation of the 
Cincinnati Post in 1925, he has served 
industry and the Ordnance cause un- 
failingly through the years, and es- 
pecially during World War II. 

Dr. Charles F. Pickett, Aberdeen 
Proving Ground, Md., is chief of the 
paint and chemical laboratory there 
and is president of the Aberdeen Prov- 
ing Ground Post, American Ordnance 
Association. For many years he has been 
active in the paint and varnish industry 
and serves in an official Army liaison 
capacity with technical organizations in 
that industry. 

William H. Mitchell, Cincinnati, 
Ohio, is chief of the Cincinnati Ord- 
nance District and president of Mitchell 
Steel Company. He directed the opera- 
tions of that company in the manufac- 
ture of artillery and ammunition 
throughout World War II. 

Brig. Gen. John K. Christmas, Wash- 
ington, D. C., is chief of the Procure- 
ment Group, Logistics Division, of the 


Col. D. J. Martin Col. 
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Dr. C. F. Pickett 


B. R. Olmsted 


W. H. Mitchell 


Army General Staff. An officer of the 
Ordnance Department of the Army 
since 1922, his career has been devoted 
chiefly to the design, development, and 
production of tanks and combat vehicles. 

John D. O’Brien, Dayton, Ohio, is 
general manager of the Inland Manu- 
facturing Division of General Motors 
Corporation and production manager 
of that important organization since 
1931. Appointed general manager in 
1942, he contributed in great measure 
to the successful ordnance production 
program of those days. 

Col. Daniel J. Martin, Houston, Tex., 
vice-president of Hughes Tool Com- 
pany, is responsible for the research and 
engineering activities of that organiza- 
tion. He spent many years in ordnance 
development relating to cannon and 
armor plate. During» World War II he 
was in charge of the cannon and aircraft 
branch of the Artillery Division of the 
Ordnance Department. 

Col. B. R. Olmsted, Washington, 
D. C., is an authority on ordnance war 
plans and requirements, having been in 
charge of that important activity for the 
Ordnance Department of the Army 
from 1939 to 1945. During the demobli- 


H. W. Smith 





Brig. Gen. J.K. Christmas 


Dr. G. E. Ziegler 





J. D. O’Brien 


zation period he was chief of the New 
York Ordnance District and is currently 
acting as adviser on requirements to the 
Chiet of Ordnance of the Army. 
Hurlbut W. Smith, Syracuse, N. Y, 
is president and chairman of L. ¢. 
Smith & 
Descendant of a famous line of many. 


Corona Typewriters, Inc. 
facturers of breech-loading firearms, he 
directed the operations of his company 
in the production of ordnance in World 
War II. 

Dr. George E. Ziegler, Kansas City, 
Midwest Re- 
search Institute with which he has been 


Mo., is director of the 


connected since its inception in 1945. 
Having previously been associated with 
Armour Research Foundation, Chi- 
cago, he is known in scientific circles 
for his experimental X-ray diffraction 
studies. 

James E. Burke, Chicago, IIl., is di 
rector of foreign operations and assistant 
secretary of the Stewart-Warner Cor- 
poration and chairman of the Fuze 
Committee, A.O.A. Of long experience 
in the export field, Mr. Burke was re 
sponsible for a great share of the ord- 
nance production achievement of his 


company. 


J. E. Burke 
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INDUSTRY-ARMY CONFERENCE _ 
Historic words were spoken at the Industry-Army Conference 
in Boston, February 4, 1949. Gen. Omar N. Bradley, Chief of 
Staff, United States Army, used telling phrases to emphasize 
that winning wars and he surely knows what is is talking 
about—is not a matter of air power alone or even predominantly. 
Battles are won by a balanced attack ashore, afloat, and aloft. 
Ordnance provides the power, and ordnance is used by air- 
craft, ships, and GI’s. Here are General Bradley’s words: 
“Because too many Americans are searching for an easy and 
popular way to armed security through top-heavy trust in air 


power at the sacrifice of our remain- 





town Arsenal; James L. Walsh, president, American Ordnance 


\ssociation; Maj. C. 
nance Officer, Army Base, Boston; Ray M. Hudson, industrial 
New Paul Slade, 


secretary-treasurer, Yankee Post, American Ordnance Associa- 


M. Hathaway, Service Command Ord- 


executive, England Council; and George 


tion. 


THE ORDNANCE RESERVE 


Ordnance Reserve officer training I 


long bogged down in the 
mire of Army red tape and stolid omnipotence on the part of the 


vast Army Reserve training organization in The Pentagon 


is beginning to get along. There are 





ing arms, we are in danger of reckon- 
ig our safety on fantasy rather than 
fact. I do the 
capabilities of air power as a priority 


not deprecate vast 


weapon for attack against any aggres- 


‘ of the 
sor state. Nor do | deny that the threat 


Association at 


of instant retaliation through an air 


offensive is our greatest deterrent to 
war today. 


“But I must part company with those next issue of 


enthusiasts who ascribe to air power 





The proceedings 
Thirty-First Annual Meeting 
American 


Calif., April 26 and 27, 1949, 
will be reported in full in the 


encouraging signs here and there. One 
such was the first dinner of the 2402nd 
Development 


A] erdeen 


of the Reserve Research and 


Group at the Officers’ Club, 
Md., on 


twenty-five 


Proving Ground, February 


24th 


ten guests present. The group is com- 


Ordnance 


Los Angeles, and 


with members 


posed of Reserve officers with scientific 
and technical backgrounds whose pur- 
journal. 


this pose is to aid the Army with projects 


of a scientific nature. The group is com 





posite, drawing its members from all 





limitless capabilities in winning an in- 
\ir like 


other weapon, has gaping limitations for war as we shall know 


“stant decision. power, every 
it for many years to come. However crippling air attack can be, 
I am convinced beyond any reasonable doubt that should this 
Nation be forced into still another conflict, we shall once more 
be forced to gain the inevitable victory over our dead bodies— 
those of our soldiers on the ground.” 

The Yankee Post, A.O.A., took a major part in the Industry- 
Army Conference. At the University Club a luncheon meeting of 
the Post was held at which Maj. Gen. Everett S. Hughes, Chief 
of Ordnance, United States Army, was the principal speaker. 
Two hundred and thirty-three Ordnance Association members 
and guests filled the ballroom to capacity. 

They were particularly interested in General Hughes’ remarks 
on controversial points pertinent to the ordnance fraternity. 

In the afternoon approximately 1,000 persons sat on hard 
folding chairs at the Cadet Armory to hear Gen. J. Lawton 
Collins, Vice Chief of Staff of the Army, on “Over-all Strat- 
egy”; Hon. Gordon Gray, Assistant Secretary of the Army, on 
“Over-all Logistics” ; and Maj. Gen. A. C. McAuliffe, Logistics 
Division of the Army, on “Research Work.” 

In the evening about 1,000 members and guests occupied the 
floor and balconies of the Hotel Statler ballroom for the grand 
event at which General Bradley and Benjamin Fairless, U. S. 
Steel Corporation, spoke. 

Those seated at the head table at the Ordnance Luncheon 





were: Jackson Turner, chairman, Program Committee, Yankee 
Post, American Ordnance Association; Capt. Curtis L. Ferrell, 
Senior Army Instructor for Massachusetts; Harry W. Bagnall, 
2nd vice-president, Yankee Post, American Ordnance Associa- 
tion; Lieut. Col. Joshua A. Finkel, deputy chief, Boston Ord- 
nance District ; Col. David L. VanSyckle, Ordnance Officer, First 
Army, Governors Island, N. Y.; 
Yankee Post, American Ordnance Association ; General Hughes, 
Chief of Ordnance; Col. John S. Pfeil, chief, Boston Ordnance 
District ; Col. William R. Gerhardt, commanding officer, Water- 


Frederic L. Felton, president, 
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components of the Army, such as Ord- 
nance, Chemical Corps, Quartermaster, Signal Corps, etc. The 
program of the group is under the general direction of the 
Research and Development Group, Logistics Division, General 
Staff, United States Army. 

The purpose of the dinner meeting was to discuss the place 
of the research and development organization in the Reserve 
Corps and its function in regard to the Army. All members are 
Reserve officers in research and development work under the 
Staff, United States Col. Charles McKnight, 
former president of the Aberdeen Proving Ground Post, A.O.A., 


General \rmy. 
is the commanding officer of the local group. 

Among the vistiors were Brig. Gen. N. M. Lack, who initiated 
Gen. . Sins 


and major unit commanders 


the plan for the group: Brig Ford, commanding 
general, Aberdeen Proving Ground ; 
from the proving ground. 

The technical services of the Department of the Army submit 
to the 
problems and projects which pose an intellectual challenge to 


Research and Development Reserve Groups research 
members of the group. Thus the program provides members of 
each group with a type of training in keeping with its scientific 
and technical interest and competence, rather than a traditional 


kind of 


interest. 


training session in which scientists have little or no 

Reserve officers currently engaged in civilian research, college 
or university teaching, or industrial research or development, or 
who in the past have had specific research experience are eligible 
to make application for assignment to an Organized Reserve Re- 
search and Development Group. A group may be organized in 
any locality where there are twenty or more qualified officer 
scientists who desire to participate in the program. A subgroup 


may be organized with ten qualified members. 


LEHIGH-BETHLEHEM POST 


The Lehigh-Bethlehem the 
good start this year. The first meeting was a good barometer. 


Post of Association is off to a 
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“The turbo-jet engine will probably be the workhorse of our 
Air Force of the future.” This was the opinion Lieut. Col. M. C. 
Appold, assistant chief of the Propulsion Branch of the Air 
Force, expressed to about 250 members and guests of the Post 
at the meeting in Packard Auditorium on the Lehigh University 
campus. Colonel Appold reviewed recent developments in air- 
craft, explained some of the current design problems, and 
speculated as to where we are heading. At the conclusion of 
the address, the Air Force movies “Higher and Faster” and 
“Operation Vittles” were shown. Edward K. Leaton, Post presi- 
dent, presided. 


UNIVERSITY OF CINCINNATI CHAPTER 


And the Ordnance Club at the University of Cjncinnati is 
going great guns, too. 

On January 7, 1949, members of the University A.O.A. chap- 
ter visited the Fort Knox Armored School at Fort Knox, Ky., 
for a tour of inspection. The visiting contingent was billeted at 
the Bachelor Officers’ Quarters. 

The next morning, bright and early, the tour began. It con- 
sisted of inspection of maintenance shops, new model tank- 
recovery trailers, and observation of many of the latest techniques 
being adopted by the Armored Force. 

The last stop on the tour was the General Patton Museum 
of armored weapons utilized by many nations in World Wars I 
and IT. 


M.L.T. POST ELECTS OFFICERS 


The Student Post at Massachusetts Institute of Technology 
recently elected new officers. They are: President, Oscar F. 
Noss, Jr.; vice-president, Robert A. Cesari; secretary, Kenneth 
P. Roberts; treasurer, Harvey R. Nickerson; executive com- 
mittee: Joseph H. Lawrence, Jr., Harold Noreen, Jr., Robert 
N. Randall. 

Under the guidance of Lieut. Col. Raymond S. Crossman, as- 
sistant professor of military science and tactics at M.I.T., the 
Post—first established twenty-seven years ago—has an enroll- 
ment of twenty-one members of the junior and senior engineer- 
ing courses. 

An active program of guest speakers, movies, and plant in- 
spection trips is in operation. 


AMONG ORDNANCE FRIENDS 


Brig. Gen. Earl McFarland, well-known Ordnance officer 
who formerly commanded the Springfield Armory, served as 
professor of ordnance and gunnery at the U. S. Military Acad- 
emy, West Point, and wrote “Elements of Ordnance”—standard 
textbook on the subject—has resigned as superintendent of the 
Staunton Military Academy, Staunton, Va. He held this impor- 
tant educational post since his retirement from active military 
service in 1943. In announcing his resignation L. W. H. Peyton, 
president of the academy, said: 

“The president of the Staunton Military Academy cannot 
allow this occasion to pass without his personal commendation 
of the fine quality of service which General McFarland has 
rendered to this institution during the period in which he has 
served as its superintendent. He has, during his incumbency, 
increased and enhanced the high position which the academy has 
held in the field of education as one of the country’s outstanding 
military schools for over eighty-five years. 

Melvin M. Johnson, Jr., of Boston, Mass., one of the coun- 
try’s leading designers and manufacturers of automatic rifles, 
has been employed by the Winchester Repeating Arms Com- 
pany, Division of Olin Industries, Inc. The latter company has 
taken over all firearms patents of Johnson Automatics, Inc., of 
Boston, of which Mr. Johnson has been president and technical 
director since 1938. 

Holder of many firearms patents, Mr. Johnson invented the 
Johnson semiautomatic rifle in 1936 and between 1937 and 1940 
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invented the Johnson light machine gun and Johnson automeas: 
rifle. These firearms were used by U. S. special combat ri 

Arthur Adelman, Ordnasce engineer with 4414 years of mr 
tinuous service with the Army Ordnance Department to m 
credit, was honored for his long service with the Desestanns 
by a banquet at the Army-Navy Country Club, Arlington og 
“Pop” Adelman, one of the world’s leading authorities on “a 
lery ammunition and bombs, is a charter member of the AO ; 

More than 200 friends and associates of Mr. Adelman, vie 
retired on January 3lst, participated in the festivities. Ammons 
these were: Maj. Gen. E. S. Hughes, Chief of Ordnance: Rear 
Adm. Albert G. Noble, Chief, Bureau of Ordnance, U, Ss, x 
Maj. Gens. James Kirk and Henry B. Sayler, and Brig. Gen 
J. L. Holman, Ordnance Department; and Lieut. Gen. Henry § 
Aurand, Director of Logistics, Office, Chief of Staff = 


NECROLOGY 


Alvin B. Einig, general manager and director, Motch & 
Merryweather Machinery Company, Cleveland, Ohio, died 
February 27, 1949, at St. Vincent’s Hospital in Clevelang 
Mr. Einig was a widely known personage in the machine-tog| 
business, having been concerned with the distribution of metal- 
working machinery in manufacturing centers of the Middle 
West for forty years. Born in Defiance, Ohio, August 9, 19% 
he began his machine-tool career as a part-time apprentice x 
Standard Tool Company, Cleveland, in 1901, continuing his work 
there until 1906. He also worked as an engineering apprentice 
at Cleveland Hardware Company and with Allis-Chalmers 
Manufacturing Company. 

Col. George A. Green, former General Motors vice-president 
in charge of the truck division at Pontiac, Mich., died in his 


avy; 


Miami Beach home on February 22nd at the age of 66. He 
returned to this country in January when he became ill in Paris 
while serving as assistant director of industry for the Economic 
Cooperative Administration. 

Colonel Green, a native of Sydney, Australia, was a colonel in 
the British Tank Corps during the first World War. After the 
Armistice he became an American citizen and was vice-president 
of the Chicago Motor Coach Company and the Yellow Truck 
Manufacturing Company before becoming a GM executive in 
1925. Between world wars he served continuously as a member 
of the advisory board of Aberdeen Proving Ground, Md. 

When the second World War began, Colonel Green became 

Lend-Lease Administrator in London. He attended the Paris 
peace conference as'a consultant. He established his home in 
Miami Beach in 1941. 
NOTICE also has been received of the deaths of the following 
members of the Association: G. E. Betts, Hummeltown, Pa; 
G. A. Blackmore, Wilmerding, Pa.; J. S. Boyd, Galion, Ohio; 
G. A. Chadwick, Detroit, Mich.; D. H. Chason, Elizabeth, 
N. J.; C. J. Christensen, Toledo, Ohio; Jules Dierckx, New 
Canaan, Conn.; H. C. Fownes, Pittsburgh, Pa.; T. D. Ham- 
mond, Cleveland, Ohio; D. A. Hughes, Utica, N. Y.; GL 
Kippenberger, St. Louis, Mo.; E. G. Kirby, Toledo, Ohio; G. M. 
Laughlin, Jr., Pittsburgh, Pa.; ‘W. L. Leahey, Menominee, 
Mich.; H. J. Leonard, Toledo, Ohio; H. T. Lowe, Clinton, 
N. C.; M. D. Mayfield, Lindsay, Okla.; G. K. Mayhew, New 
York, N. Y.; H. E. Montgomery, Tulsa, Okla.; David Ochs, 
Russell, Kans.; L. F. Parker, Minden, La.; Reid Powell, 
Gatesville, Tex.; A. D. Shankland, Bethlehem, Pa.; W. L 
Stancliffe, New York, N. Y.; L. H. Van Dusen, Philadelphia, 
Pa.; J. H. Ward, Mansfield, Ohio; P. J. Watson, Jr., St. Louis, 
Mo.; A. H. Wehmeyer, Milwaukee, Wis.; H. D. Wilson, Grand 
Rapids, Mich.; L. P. Winter, Detroit, Mich.; G. E. Winters, 
Muskegon, Mich.; V. W. Wolfe, Grass Lake, Mich.; E. W. 
Wright, Bowie, Tex.; W. L. Wright, New York, N. Y. To 
their relatives and friends, OrpNANCE, on behalf of the Associa 
tion membership, extends condolences. 
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AS the pioneer member of the National Industry Divisions of 
pe American Ordnance Association, the Small Arms and Small 
Arms Ammunition Division has covered many important sub- 
iects of Industry-Ordnance interest since its inauguration at the 
wo meeting held in New York City on April 12, 1945. The 
national Divisions render help through the brain power prevail- 
ing within the respective industries. Their combined efforts are 
a comprehensive endeavor with only one purpose—the advance- 
ment of ordnance preparedness in time of peace for the national 
defense of our country. They are simply a section of a nation- 
wide patriotic society concerned with the design, procurement, 
production, and supply of ordnance material to our armed forces 
for victory in time of war. Specifically the objectives of the 

Small Arms and Small Arms Ammunition Division are as 
follows: 

1. To foster all measures in support of the small-arms and 
small-arms ammunition industry with a view to maintenance of 
adequate preparedness for war. 

2. To promote a public understanding of the need for and the 
nature of such industry. 

3. To receive from time to time through the A.O.A. questions 
or propositions of an ordnance nature arising in the armed 
services or in industry itself, pertinent to circumstances of the 
industry, or new or proposed developments in weapons and am- 
munition; and to give these consideration and study with a view 
to advising the services or industry in the national interests. 

4. To observe the general status of the industry as occasion 
warrants as well as the progress of arms and ammunition de- 
velopment and to recommend desirable action in the national 
interests. 

5. To review upon request Ordnance plans of improved fac- 
tory layouts, tooling, and other aspects of production planning 
or installation. 

6. To observe and report upon significant advances in the 
industrial arts which may contribute to improvement in design 
or production. 

7. To foster personal acquaintance among members of the 
Division, establish relations with appropriate engineering and 
scientific societies, and maintain rosters of personnel qualified 
by training, occupation, or interest for leadership in meeting 
wartime demands. 

8. To hold meetings and seminars related to subjects within 
its field and to publish the proceedings thereof as occasion 
may require. 


Direct Contacts 

Our organization is such that we have direct contacts with 
Springfield Armory, Springfield, Mass., on matters pertaining 
to rifles, carbines, pistols, revolvers, and machine guns and 
with Frankford Arsenal, Philadelphia, Pa., on all items pertain- 
ing to small-arms ammunition of the various types. The Division 





has an executive board composed of some of the leading in- 
dustrialists of the country who represent the corporations which 
engaged in the manufacture of ordnance items common to this 
industry during World War II. In addition, we have four 
Technical Committees which pass upon specific problems pre- 
sented by Ordnance for solution or for industry’s viewpoint on 
technical matters. The executive board meets irregularly, de- 
pending on matters of policy which may be referred to it by 
the armed forces. 

The activities of our Division have clearly demonstrated that 
close contact between industry and Ordnance in peacetime can 
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be invaluable in perfecting preparedness measures as well as 
helping to maintain the “know-how” so essential to quality pro- 
duction and early deliveries in a national emergency. All mem- 
bers of our industry group have unsparingly given their time 
to attend meetings and prepare studies on subjects referred to 
us by the Ordnance Department. 

At this point it is important to stress the necessity for such co- 
operation on the part of industry ; otherwise problems which can 
readily be solved in peacetime will be left for decision and cause 
delay when an emergency comes upon us. Industrial leaders 
throughout the country can become too absorbed in the interests 
associated with their own business activities to the extent that 
they may fail to contribute in helping the American Ordnance 
Association in its efforts to keep America strong through ade- 
quate preparedness. 

Only through sufficient strength to withstand the impact of 
our potential enemies can we hope to retain our freedom and 
well-established system of free enterprise. Any lackadaisical at- 
titude toward the state of the Nation from a standpoint of ability 
to protect itself fully may result in staggering losses or even 
complete defeat in a major war. 


Statement of Policy 

Of significant interest was the policy proposed by our execu- 
tive board in a letter dated February 10, 1947, to L. A. Codd, 
executive vice-president of the American Ordnance Association, 
which read in part as follows: 

“If and when the peacetime requirements for small-arms mili- 
tary ammunition exceed the pilot-line capacity of the arsenal, 
the remaining requirements should be produced on other pilot 
lines, similar to that of the arsenal, installed in commercial 
plants of those organizations comprising the small-arms ammuni- 
tion industry of the United States which will be expected to 
expand to full-scale mass production should the need arise 

“Tf and when peacetime requirements for small-arms military 
ammunition exceed the pilot-line capacity of the arsenal and the 
commercial plants, the Government should negotiate with com- 
mercial producers of ammunition for the activation of additional 
production in appropriate plants.” 

This policy has been accepted in principle, and pilot lines are 
already operating in conformity therewith. This is the best form 
of preparedness as it enables continuous training to take place 
on pilot lines established in commercial plants operating on a 
one-shift basis at a limited production per day. It not only keeps 
the art alive, but it enables a corporation through a system of 
rotating employees to train thousands of workers in the methods 
and standards required for the production of military ammuni- 
tion. The extension of this policy to other Divisions on critical 
items would react immediately as an extension of an economical 
way of keeping industry prepared for instant expansion in case 
of an emergency. 

Several of our Technical Committees, particularly those relat- 
ing to rifles and carbines and the small-arms ammunition group, 
have had many problems referred to them for study and recom- 
mendation. Some of the items have been of a confidential nature 
and cannot be mentioned here. Others have pertained to changes 
in processing, raw materials, or end products within the scope 
of this industry. 

These Technical Committees are each provided with con- 
sultants representing the Army Ordnance Department, industrial 
and engineering services, the Navy, and the Air Force. These con- 
sultants have no vote as they are not members of the Committees, 
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but they do serve to furnish background and detailed informa- 
tion to Committee members which can be used as a guide toward 
reaching logical conclusions or recommendations on the prob- 
lems submitted. 

Many Phase I studies are in progress, a few of which are: 
(1) A study on the manufacture and supply of case and bullet 
jacket cups of brass and gilding metal; (2) Clad metal or other 
substitute material for bullet jackets; (3) Reactivation of stand- 
by small-arms ammunition plants; (4) Cores for small-arms 
ammunition bullets; (5) Continuation of the development of 
methods for the manufacture of caliber .50 steel cartridge cases. 

Upon completion of these Phase I studies, pertinent parts of 
the reports will be submitted to the small-arms ammunition in- 
dustry through the American Ordnance Association for co- 
ordination, and then, in instances where it is warranted, the 
Phase I study will possibly be implemented into a more com- 
plete plan by placing a Phase II contract. Out of all this 
should come the completion of many vital developments during 
peacetime, thus avoiding the great expense and delay including 
lack of availability of superior items of armament if such work 
should be postponed until we are forced to defend ourselves 
in a major war. 


Procurement Regulations Studied 

Our industry Division has also been active in submitting in- 
dustry’s viewpoint on certain sections of the proposed Armed 
Services Procurement Regulations. On September 9, 1948, a 
meeting was held at the University Club in New York City 
for discussion of Section VII of these regulations. Representa- 
tives of the Department of the Army attended this session at 
our request to present some background on what had already 
been done in connection with the revision of Section VII and to 
advise the reasons for certain requirements called for in these 
regulations. 

The discussions were attended by representatives of the Car- 
negie Illinois Steel Corporation, Colt’s Manufacturing Company, 
General Motors Corporation, Hazeltine Electronics Corpora- 
tion, High Standard Manufacturing Company, Olin Industries, 
Inc., Remington Arms Company, Savage Arms Corporation, 
Underwood Corporation, and Willys-Overland Motors, Inc. 

The meeting was highly beneficial to all parties and resulted 
in the appointment of special committees at the second session 
on September 10, 1948, for study of certain specified phases of 
the procurement regulations. 

A Committee on Patent Provisions was appointed to study all 
patent clauses pertaining to supply, research, and development 
contracts and to reduce to writing the recommendations of this 
industry Division to be submitted to the American Ordnance 
Association for transmittal to the proper Government authori- 
ties. Edwin Pugsley, of Olin Industries, Inc., served as chairman 
of this committee and the report was forwarded to the American 
Ordnance Association on November 29, 1948. On January 18, 
1949, the committee report was reviewed by Mr. Pugsley and 
several representatives of his committee with the Ad Hoc Com- 
mittee of the armed forces charged with the preparation of the 
procurement regulations pertaining to patents, inventions, and 
copyrights. 

A committee was appointed to review the forms and provisions 
of Section VII excluding patent clauses but including all forms 
and provisions pertaining to research and development contracts 
in addition to the supply contracts and to reduce to writing the 
recommendations of this industry Division in proper form for 
transmittal to the American Ordnance Association. R. H. Spreen 
of General Motors Corporation, chairman of this group, sub- 
mitted a report of the Committee which was forwarded to the 
American Ordnance Association on November 24, 1948. We are 
now awaiting the assignment of a definite date for personal 
discussion of this Committee’s report with the Ad Hoc Com- 
mittee of the armed forces. 
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MORE ABOUT STRATEGIC BOMBING 


Tue Epitor.—In the January-February issue of your magazine 
there is an article by Hoffman Nickerson entitled “The Folh 
of Strategic Bombing” 

Maj. Gen. J. F. C. Fuller’s book, “The Second World War’ 
It is not my purpose to discuss the competence of Mr. Nickerso, 


which purports to be an analysis ¢; 


to review this book, except to remark that any one who defines 
strategic bombing as he does as “the bombing of cities inhabited 
chiefly by civilians, including women and children” has obyjoys 
not made a very exhaustive study of the subject. 

The successful results of the strategic air offensive agains 
Germany are too well documented and too thoroughly supporte! 
by the testimony of the Germans themselves to be very serious 
questioned, either by General Fuller’s book or by such an ob. 
viously prejudiced article as that of Mr. Nickerson. The Unite 
States Strategic 
unprejudiced. and distinguished civilians, is a complete answe 


jombing Survey, carried out by a group 


to the question of the devastating effect the air offensives hg 
on the German economy. Being an objective study it points oy 
the shortcomings as well as the accomplishments of this oper. 
tion, and many of the detractors of strategic bombing have see 
fit to quote only those excerpts which serve to uphold their sié 
of the story. 

The thing I find difficult to understand is how your publicatio, 
can justify an article in which the magnificent combat personn 
of the United States Strategic Air Forces are referred to a 
“baby killers” with the implication, at least, that that was their 
main business in attacking Germany. 

During the entire life of the United States Strategic Air 
Forces I served as chief of staff to General Spaatz and can 
testify without fear of contradiction that no mission was ever 
sent out which did not have as its target a vital military objec- 
tive. It is true, of course, that in the face of murderous enem 
fighter opposition and bad weather the target was not always 
hit, and it is also unfortunately true that even where the primar 
demolished a 
babies, were often killed. To imply, however, that this was 


objective was great many civilians, including 
primary objective of our Strategic Air Forces seems to met 
strike a new low in partisan argument. 

Epwarp P. Curtis 


Rochester, N. Y. Major General, U.S.A.F.R 


THE Epitor.—I have just finished reading “The Folly 
Strategic Bombing” in the January-February 1949 issue 
ORDNANCE. 

I feel quite sure that this article, appearing in such a publice 
tion as OrpNANCE, will be quite a comfort to the people 
Moscow. Probably the only thing that keeps them at all withir 
the bounds of decency is the direct fear of quick and terribl 
retribution. This article would be more suitable for publicatio 
in the Daily Worker. 


Twin Lake, Mich. ALBERT B. WIL 


Mr. Nickerson states in his article, “The Foll 
of Strategic Bombing” 

“On May 11, 1940... . he (Churchill) and not the Germats 
began the attack upon civilians by ordering or permitting the 
bombing of the German city of Freiburg.” 
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Less than a year ago General Halder testified before a War 
os sos Court in Nuremberg that the bombing of Freiburg had 
ve ordered by Hitler and executed by a force of German 
bombers painted to resemble British planes to serve as pretext 
for the “revenge” bombing of England. Chis was reported in 
“ European edition of Stars and Stripes and in the 
edition of the New York Herald Tribune. 

One might expect a military writer to be aware of such in- 
or to give reasons as to why he believes the informa- 


Paris 


formation 
tion to be false. 


Uniontown, Pa. EpWARD J. STEVENS 





2 General Curtis in his letter published above about my article, 
“The Folly of Strategic Bombing,” is barking up the wrong tree. 
If he will do me the honor to reread my text he will see that 
neither General Fuller nor I have implied that baby-killing was 
“the primary objective of our Strategic Air Forces.” 

Unfortunately, whether we like it or not, cities are inhabited 
chiefly by civilians, including babies. To grant that Anglo- 
American strategic bombers would have preferred to hit some- 
thing militarily valuable with each bomb cannot alter the 
melancholy fact that much if not most of the damage which 
they inflicted upon Germany was definitely nonmilitary. This 
fact is, I think, conclusively proved both by the U. S. Strategic 
Bombing Survey, to which General Curtis appeals, and by the 
apparently unanimous testimony of witnesses to the results. 

Mr. Willi’s angry letter is fighting with windmills because 
General Fuller’s book and my article are concerned with World 
War II and not at all with a possible World War III. However, 
since it is obvious that as yet the political, economic, and mili- 
tary results of our share in the technical victory over the com- 
paratively small area of Germany leave something to be desired, 
one wonders why he apparently thinks that strategic bombing— 
atomic or not—could achieve a military decision over the huge 
land mass of the Soviet Union or whether a decision so reached 
could lead to a subsequent peace satisfactory to the U. S. 

What Mr. Stevens says about General Halder’s testimony as 
to the bombing of Freiburg is interesting and new to me. I hope 
he will pardon me when I say that it would be easier to believe 





the story if one could see what possible advantage Hitler could 
have gained by such a trick, or how such a secret could have 
been kept. If he can tell me where and when that testimony 
was printed in America I shall be much indebted to him. 


Oyster Bay, N. Y. HorrMAN NICKERSON 


Tue Epiror.—Congratulations to Hoffman Nickerson for his 


courageous article on strategic bombing in your excellent 
January-February number. It cannot fail to win the approval 
and admiration of many students of military history and science, 
including the undersigned. Dresden, Hiroshima, and Rotterdam 
do not leave a pleasant odor in the nostrils, and the knightly 
and sensible rationalist, Nickerson, has hit the nail on the head 
or on several peoples’ heads, perhaps. 
Rocer SHAW 

Author, “175 Battles,’ “Adam to Atom,” etc. 


Hartford, Conn. 
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Tue Epitor—You are to be congratulated on the publication, 
in the January-February issue, of “The Folly of Strategic 
Bombing.” Hoffman Nickerson’s splendid article is a much- 
needed answer to the wild arguments for unlimited building of 
bombers, as instanced by the series of articles being published 
in Readers Digest. These are well-written and very plausible 
(as well as popular) and are difficult to answer satisfactorily. 
But it has now been done. 


Washington, Je eo F. W. Foster GLEASON 


May-June, 1949 
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Bric. GEN. DoNALD ARMSTRONG, military historian, lecturer, 
author, manufacturer, Burlington, N. J. 

Cor. GreorcE S. Brapy, consulting engineer, author, editor, Wash- 
ington, D.C. 

F. W. Foster GLeason, military historian, ordnance analyst, 
editor, Washington, D. C. 

Lieut. Cor. Carvin Gopparp, small-arms authority, Tokyo, 
Japan. 

Lieut. Cot. Metvin M. JOHNSON, JR., automatic arms expert, 
inventor, author, Boston, Mass. 

Bric. Gen. R. H. Somers, engineer, author, editor, Dover, N. H. 

Cot. THomas K. VINCENT, artillerist, engineer, author, Wash- 
ington, D.C. 

Dr. JoHn J. O’CoNNor, educator, author, editor, Washington, 
Ae 

Cot. Puitie ScHWARTZ, author, eir ordnance expert, Head- 
quarters, United States Air Force, Washington, D. C. 





Okinawa—The Last Battle. By Roy E. Appleman, James M. 
Burns, Russell A. Gugeler, and John Stevens. Washing- 
ton: Historical Division, Department of the Army. 530 pp. 
$6. 


Tuis, the first of the official World War II combat histories, 
is a remarkable book in many respects. It was written by men 
who accompanied the troops in action, interviewing on the spot 
those engaged in the vicious fight, and yet who were able to 
retain a detached over-all viewpoint of the battle as observers. 

Detailed and documented most intelligently and comprehen- 
sively, it was written with vigor and a style that keeps the 
All 


listing ot 


flavor of action. too often official accounts of combat be- 


come an arid troop and unit movements, ignoring 
most of the human element and failing to clarify objectively the 
scope of the particular engagement. 

It is indeed gratifying to see official histories of such high 
quality appearing in spite of the tremendous scope of World 
War IT and the overwhelming amount of material and records 
that the Division of the Army inherited. Certainly 
such a volume as “Okinawa—The Last Battle,” 


every possible aspect of the action from planning stages to execu- 


Historical 
which covered 


tion, was an extremely difficult job, and the authors are to be 
congratulated on the fruits of their labors. 

The book can be obtained from the Superintendent of Docu- 
ments, Government Printing Office, Washington, D. C.—PETER 


FIELD. 


Way of a Fighter. By Claire Lee Chennault. Edited by 
Robert Hotz. New York: G. P. Putnam’s Sons. 375 pp. 
$4.50. 

Tuis is an important book because it details the story of the 

air war in China from 1937 to 1945. General Chennault retired 

from the Air Force in 1937, went to China as an air adviser to 
the Chinese Army, and a few years later organized the Amer- 


the “Flying Tigers”’—as a part of the 


ican Volunteer Group 
Chinese Air Force. The A.V.G. did remarkably good work fight- 
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Skeet is a great sport—one you can enjoy for years 
to come. However, your fullest appreciation comes as 
your skill increases. And that’s when you find that the 
right gun and the right ammunition count most. 

Champion skeet shooters have found a winning 
combination in the Remington Model 31 shotgun and 
Remington Shur Shot shells with the Remington Flat- 
‘Top Crimp. The Model 31 is a pump action repeating 
shotgun which, during the war, aerial gunnery stu- 
dents nicknamed “‘the gun with the ‘ball-bearing’ ac- 
tion”? because of its velvety-smooth operation. And 
Shur Shot shells with Remington Flat-Top Crimp 
eliminate ‘blown patterns,” which cause unexplainable 
misses. You get even distribution of shot pellets with 
no holes or openings for targets to pass through un- 
broken. 

For free literature on this popular combination, write 
Remington Arms Company, Inc., Bridgeport 2, Conn. 


Remington 


‘If It’s Remington—It’s Right! ’’ 


Shur Shot is a trade mark of Remington Arms Company, Inc 
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ing the Japs before we entered the war and were the nue 

f igi : * cle 
of the Fourteenth Air Force which Chennault commande ma 
its inception in 1942 until 1945, 


Chennault’s activities were designed primarily to hel 


d from 


P the 


Chinese armies. He had the personal support of Madame Chian 
Kai-shek, who had much to do with the Operations of Pi 
A.V.G., and the good will of her husband. When the Japs we 
moving into China along the Burma Road after defeating Si 
well in Burma in 1942, Madame Chiang ordered Chennault to 
have his Flying Tigers bomb and strafe the road. If the | 
had not been stopped at that time, the Chinese might have | 
forced to sue for peace. 


aps 


een 


The shortage of supplies was Chennault’s biggest headache 
Eighteen tons of supplies had to be delivered to India and lesa 
over the Hump to Chennault’s planes on Chinese airfields before 
one ton of bombs could be dropped on Japanese-controlleg 
Shanghai. This extremely expensive and difficult supply opera. 
tion was one of the forerunners of Operation Vittles in Ger. 
many. 

Although Chennault’s crews bombed rear areas and sank mops 
than two million tons of Jap shipping with B-24’s and B25 
he was opposed to the Douhet theory of strategic bombing. He 
had been a fighter pilot before retiring in 1937, and he remained 
a fighter pilot at heart. 

Chennault was a nonconformist. He fought for the proper uy 
of air power at every opportunity while attacking the Japs su. 
cessfully with his own methods, even though his forces were 
always outnumbered. Much of the success of the A.V.G, was 
due to his belief in quality pilot training—PHILIe Scuwarn 


Centerfire Metric Pistol and Revolver Cartridges. By Heny 
P. White and Burton D. Munhall. Washington, D. ¢C: 
Infantry Journal Press. 97 pp. $7.50. 





EN THIS large size (8% by 11%-inch) volume of 97 pages, 
25 of which embrace appendices, tables, and index, is presented 
information nowhere else available, information which will never 
adequately be enlarged upon other than in future editions of the 
present work. White and Munhall, uniquely ameng ordnance 
enthusiasts, slowly, painstakingly, and over a long period o 
years, have gathered or at least consulted practically all the 
available source material on small-arms ammunition. They have 
sifted, weighed, evaluated, correlated, and come up with a prot- 
uct which is as close to being one hundred per cent complete 
and as accurate as human effort and resourcefulness can make it 

The fact that the products of over 400 different ammunition 
manufacturers have been scrutinized, 1,400 factory base markings 
(headstampings) recorded, and a collection of over 12,000 di- 
ferent specimens of small-arms ammunition accumulated in the 
course of compiling this work, should give the reader a slight 
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GENERAL AUGUSTINE GUMLAUME 





By 
General Augustine Guillaume 


General Guillaume fought in 
North Africa and Italy, later 
commanded the 3rd French In- 
fantry Division, and then served 
for some time as military at- 
taché of the French Embassy 
to the Soviet Union. 


A thorough and expert analysis of the Red Army by one of the keenest military thinkers 
of our time. Guillaume shows in detail how the huge Russian Army was built for World 
War II, how it was indoctrinated, its relation to the whole politico-economic structure of 
modern Russia. 

Lieut. Gen. Walter Bedell Smith, our ambassador to Russia for more than two years, 
writes in his introduction, “The result of his research is this study . . . which will be read 
with intense interest. I am convinced that . . . reasoning and conclusions are sound and that 
| they merit the most careful attention. 


Retail $3.50. To members $3.15 
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THEIR FINEST HOUR 
By Winston Churchill 


Churchill’s account of the tre- 
mendous and deadly year of 
1940, which began in disaster 
and ended in the blazing tri- 
umph of desert victory. A bril- 
liant document by the man who 
made the decisions that saved 
Britain. Second in the series of 
Churchill’s memoirs. Retail 


$6.00. To members $5.40. 
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THE SECOND WORLD WAR 
By J. C. F. Fuller 

One of the world’s most influential 

military critics turns a searching 

eye on the conduct of World 

War II. Full of brilliant, if caustic, 

comment on the successes and 


blunders of allied and German 
commanders, Fuller’s work will 


| serve as a handbook on applied strategy 
| and tactics. Retail $5.00. To members $4.50. 
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Order from 


AMERICAN ORDNANCE ASSOCIATION 


705 Mills Building ° Washington 6, D.C. 








Plans and 
Tactics 


Its 


COMMUNISM: Its Plans 
and Tactics 
The best available document on the 


Communist conspiracy. Prepared as 
a report for the House of Representa- 


tives and released by the. House 
Foreign Affairs Committee, “Com- 
munism” is a blunt, clear, readable 


study of a subject of the most vital 
importance to every American leader. 


Retail $2.00. To members $1.80. 








ORDNANCE BOOK SERVICE 
705 Mills Building, Washington 6, D. C. 


Please send me, postpaid, the following books:* 


Address 


City, Zone, State 


*] certify that | am a member of the A.O.A. 
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Make your secre- 
tary very happy 
... with a new 
Underwood All 
Electric. 





It has the convenient time-saving 
features she’s always yearned for... 
the accuracy and fatigue-saving ad- 
vantages of electrical operation. 


On the Underwood All Electric, you 
simply “play” the keys . . . lightly! 
Electricity does the work. 

Imagine how easy it is! Electric Key- 
board. Electric Back Spacer. Electric 
Shift Key. Electric Shift Lock and 
Electric Tabulator. 


Eyen the Carriage returns at the 
touch of a key . . . and sets itself 
ready for the next line. And wait ’til 
you see your letters! 


Pretty as a picture. Impressions uni- 
form. Characters prefectly in line. 
All carbons clear, neat, legible. Every 
letter . . . better! 


Give your secretary the opportunity 
to turn out the best work she’s ever 
done . . . with an Underwood that’s 
made to order for her. Call your 
local Underwood representative to- 
day . . . for a demonstration. 





The Underwood AL LLELIC Typewriter 


FAST! When typing, your busy hands 
never leave the keyboard. The electrically- 
controlled keyboard saves you finger travel, 
hand travel . . . eliminates fatigue. 


EASY OPERATION! 
Form-fitting key tops en- 
courage an easy rhythm 
of finger movement over 
the keyboard . . . there- 
fore better letters, with minimum effort. 





bg BEAUTIFUL WORK! The 


fl Lj Underwood All Electric 
| y assures even spacing be- 


tween characters ... 

clean-cut, uniform im- 
pressions ... not shaded or blurred. 
<} 


MANY CARBONS! Not 


ay @ 
only original letters, but 
carbon copies are sharp 


wi Ba) 
RES 
and clear. You can make ir 


as many as 20 of them ata light finger touch. 


Underwood Corporation 
Typewriters Adding Machines 
Accounting Machines . . . Carbon Paper 
Ribbons and other supplies 


One Park Avenue New York 16, N. Y. 


Underwood Limited 
135 Victoria St. Ih 


SAAN 
Toronto 1, Canada bot its 
Sales and Service Everywhere on 
€ 1948 


Uniltrweood..vreewrirer LEADER OF THE WORLD 
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Book Reviews 





idea of the enormous 


amount of time 
3 : ime 
effort which has gone an 


into its Preparation 
[ fancy that the average “gun cra \ 
é SU n ‘ 


called upon to name ten different ; 
munition makers offhand, would be Bais 
pletely stumped; indeed any online 
excess of four or five would mr 
stymie the majority. Yet here we . 


have 4) 
Obviously the 


Present — contributioy 
avowedly confined to a discussion oi 
centerfire metric pistol and revolver 
cartridges, does not deal with products 
of all these makers or even a Considerable 
proportion of them. For complete cover. 
age we shall have to await the Publica. 
tion of future volumes of the series. 

_The cuts, of which there are 188 jy 
6/ pages of text, supply accurate scale. 
size illustrations of every cartridge type 
upon which the authors could secure de- 
pendable information, together with many 
enlarged detail sketches of components and 
sectionalized cases of unusual design 
They constitute, as it were, the pidce de 
résistance, since a descriptive work 
cartridges without illustrations would fe 
a sorry thing indeed. 

The appendices (pp. 75-92) include lists 
of case pattern numbers employed by 
D. W. M. and G. Roth, followed by ; 
series of four conversion tables. Of these 
the last two (kilogram-meters to foot- 
pounds; kilograms per square centimeter 
to pounds per square inch) are rarely 
met and hence are extremely helpful to 
interested in transposing 
foreign ballistic data into figures with 
which he is more familiar. 


him who is 


Congratulations, Messrs. White and 
Munhall! You have set a standard which 
others will find most difficult to equal— 


CaLvIn H. Gopparp. 


Americans from Japan. By Bradford 
Smith. Philadelphia: J. B. Lippincott 
Company. 409 pp. $5. 

THis is the story of the Americans oi 

Japanese ancestry from the first recruit 

ings of Japanese laborers for the Hawaiia 

plantations up to the present, with an ex- 
ceptionally interesting account of their 
customs and the trials of their American- 
korn children in the adoption of Amer- 
ican life. It embraces a pathetic tale of 

a people who tried hard to be good Amer- 

icans but who were always confronted 

with prejudices that they could not re 
move because their physical features s¢t 
them apart from the Caucasian Americans 

The author of the book has an unusual 
eift of human narrative, but his lack of 
experience with American life is evident 

However, the fault is with the publisher 

who failed to recognize an unpolished 

diamond. Cut to one-third the size and 
pen-sketch illustrated, the book could have 


been a hest seller.—GrorGE S. BRaDyY. 
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A new Magnetic Core 
Material with a rectangular 


hysteresis loop... 


Re) 


-+—— scale change 

















2 mil Allegheny Deltamax 


4 a 1.0 ‘SS. ga 2o 
—— 
Oersteds (A) scale change 5x —+ 


Commercially available 
in standard sizes of 


toroidally-wound cores, 
heat treated and cased, 


ready for your use. 





Where can YOU use a Magnetic Material 


The properties of Deltamax are invaluable for 
many electronic applications, such as new and 
improved types of mechanical rectifiers, magnetic 
amplifiers, saturable peaking 
formers, etc. This new magnetic material is avail- 
able now as “packaged” units (cased cores ready 
for winding and final assembly) distributed by the 
Arnold organization. Every step in manufacture 
has been fully developed; designers can rely on 


reactors, trans- 


with these specialized, dependable characteristics? 


complete consistency in each standard size of core. 

Deltamax is the most recent extension of the 
family of special, high-quality electrical materials 
produced by Allegheny Ludlum, steel-makers to 
the electrical industry. It is an orientated 50% 
nickel-iron alloy, characterized by a rectangular 
hysteresis loop with sharply defined knees, com- 
bining high saturation with low coercivity. 

@ Call on us for engineering data. 


THE ARNOLD ENGINEERING ([OMPANY 











SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
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Wise an emergency landing strip built in rough 


country? Just call in the “Caterpillar” Diesels. 
They'll make short work of the job. 

Pictured here is a “Cat” Diesel No. 12 Motor 
Grader leveling a Civil Aeronautics emergency strip, 
300 feet wide and half a mile long. The location of 
the job is deep in the Washington wilderness. But 
this kind of construction is only one of the many 


tasks capably performed by the 100-hp. No. 12. 


It’s a heavy-duty machine that can take plenty o 
punishment anywhere you want to put it. 
Building and maintaining roads and airports, 
spreading oil mix, constructing building sites, place 
ments for guns or other military installations are al 
in the day’s work for this husky, dependable grader, 
recognized as the standard machine of its kind 
throughout the world. 
CATERPILLAR TRACTOR CO. + PEORIA, ILLINOIS 


CATERPILLAR DIESEL 


ENGINES - TRACTORS - MOTOR GRADERS - EARTHMOVING EQUIPMEN 
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BUILT TO MOVE GOODS— 


NOT DEADWEIGHT 


pu6eee= 
soae 














The weight’s in the load and not in the truck when frames, 
body panels, fenders, wheels and other truck structural parts 
are made of N-A-X HIGH-TENSILE. And while affording weight 
savings of up to 25% in section, the high physical properties 
of N-A-X HIGH-TENSILE insure superior strength and increased 


resistance to fatigue, corrosion, abrasion and denting. 


This decrease in deadweight decreases on-the-job expenses, 
too. Trucks built with N-A-X HIGH-TENSILE consume less gaso- 
line ... require less maintenance ... give longer service. And 
the excellent formability, weldability, and fine surface texture 
of N-A-X HIGH-TENSILE mean that you build them better, with 


no added fabricating problems. 


GREAT LAKES STEEL CORPORATION tris cr netionc! stect Corporction 
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Every year brings an increased demand for larger, more 
powerful motor trucks to handle specialized hauling 
in America’s heavy industries. 


To the Army, this development work is a premium 
paid on peace insurance: 


All the design and production know-how that 
goes into these huge, heavy-duty civilian vehicles 
is at the service of the Army—to assure the world’s 
finest military transport whenever it is needed, 
in whatever quantity, for whatever purpose. 


The pioneering work which for 40 years has made 
Timken-Detroit Axles and Brakes “The Accepted Stand- 
ard” for heavy-duty vehicles still goes on in Timken- 
Detroit laboratories and in the field. 





And along with the development of better, tougher 


426 


Peace insurance begins 
on jobs like this! 


A tough operation like ore-mining calls for rugged Timken-Detroit Axle-equipped tru 


commercial vehicles, Timken-Detroit will continue» 
cooperate closely with the Armed Forces to strength 
U.S. leadership in military transport. 


“TIMKEN 


A's 4 
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AXLES 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
DETROIT 32, MICHIGAN 








TRADE MARK REGISTERED 
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STRENGTH whenever 


America Needs Strength 


As in 718 and again in the ’40’s, when- 
ever the need arises, Blaw-Knox stands 
ready—and prepared—to throw its 
powerful production facilities into full 
support of our military forces. 


* 


MATERIEL 


Produced by Blaw-Knox 
During World War Il 


Aerial bombs 
Anti-aircraft guns 
“Armacastings” for tanks and naval construction 
Automatic sprinkler systems 
Deluge systems 
Clamshell buckets 
Complete chemical and powder plants 
Electroforged steel grating 
Equipment for aircraft carriers 
Forging ingots 
Gun mounts 
Gun slides 
Kingposts for ships 
Landing barges 
Naval projectiles 
Open hearth furnace equipment 
Parts for airplanes 
Paving machinery for airports and military roads 
Piping for submarines and other naval vessels 
Radio towers 
Rocket shells 
Rolls and rolling mili machinery 
Special steel and alloy castings 
Steel buildings and hangars 
Synthetic rubber plants 
Torpedo launching equipment 


Also machinery and parts needed by practically 
every manufacturer of heavy war materials 
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Lh emblem ON ANY 
PRODUCT STANDS FOR TWO 
GUARANTEES OF EXCELLENCE, 
ONE VISIBLE, ONE INVISIBLE. ese 


Lhe wisthle GUARANTEE 
IS EVIDENCED BY THE PLANT 
AND PROPERTIES THAT MAKE 
GULF ONE OF THE COUNTRY’S 
LARGEST PRODUCERS AND RE- 
FINERS OF CRUDE OIL. ese ese exe 


Lhe tnetsthle GUARANTEE 
IS THE DETERMINATION OF GULF 
TO MAKE THE BEST PETROLEUM 
PRODUCTS THAT SKILL, SCIENCE, 
LOYAL EMPLOYEES AND ALERT 
MANAGEMENT CAN JOINTLY 


ACHIEVE, ese eve eve ese ese eso exo 
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To increase 
PRODUCTIVITY and QUALITY 


in ORDNANCE and 
CIVILIAN MANUFACTURING 








specify SHEFFIELD 


@ Single and 








ing instruments 


tiple dimension gages and precision measur- 


® Automatic gaging, classifying and segregating machines 


@ Production and toolroom form grinding equipment 


@ Gear burring, burnishing and chamfering machines 


@ Self-opening die heads, solid and collapsible taps 


@ Sheet metal dies 


@ Design and manufacture of all types of production tooling 


® Prime and subcontract manufacturing of parts, assemblies 
and complete units. 
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WRITE 
for 
ENGINEERING 
DATA 
en any 
of above 
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75E.45" Street 


Mines: Nev 



























>. 
SAVES TIME AND LABOR ff 


DOES 3 JOBS AT ONCE 


Soaks the dirt: Serubs the surface: Rinses away scum and dirt 


The constant flow of fresh water eliminates much tiresome scrub- 
bing — saves time and labor. Merely set the shut-off valve to the 
rate of flow desired. No holding of the valve button necessary 
For complete details on the two styles of Fuller Fountain Brushes 
send for new booklet now gvailable. 













Phone your local Fuller 
Branch Office or write 


INDUSTRIAL DIVISION + 3585 MAIN ST. HARTFORD 2, CONN 


In Canada: Fuller Brush Company, Ltd., Hamilton, Ontaric 
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EXAS Gur SuLPHUR 


vgulf 





New York 17, NY. INc. 


Texas 






and Moss Bluff, 








Explosives 


Explosives and blasting supplies for 
blasting work on airports, highways, har- 
bor channels and demolition operations 


Acids 


Industrial Finishes 


Lacquers, enamels, synthetics 


Industrial Chemicals 


Sorbitol, mannitol and derivatives: 
. emulsifiers, plasticizers, 
humectants, detergents, insecticides. 


Laundry Covers 
Activated Carbons 


ATLAS 


POWDER COMPANY 

















Wilmington 99, Delaware 
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Truck Insurance that pays its own Premiums! 


Who says so? Truck operators say so. Truckers just like you—hard working 
businessmen hauling everything from logs to lettuce. Insurance? You bet — 
good brakes give vital protection you can get no other way —guaranteeing 
quicker, safer stops. But more than that, these truck owners can prove from 
their own records that good brakes pay off in hard cash savings. How? Good 
brakes stay that way! Trucks aren’t laid up for expensive brake overhauls. 
Trip speeds are faster—slow downs are unneces- 
sary because you know you can stop. That’s why these 
experienced truckers install Air Brakes. They know 
that the proven superiority of Bendix-Westinghouse 


BRAKE 1S Air Brakes pays its own way, all the way, with the 


% % 
, 
BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY 


ELYRIA, OHIO 
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Speedy—Easy—Economigy 
Materials Handling 


with 








y makes 
= request. 








ors—M none 

LUBRICAT for air com ane : Speeds up to 14.5 m.p.b.—easiest 
Lubrica -- eneral indu : steering for their capacity—heavy- 
engines H duty construction from radiator to 

drawbar—extra mobility and ca- 
bacity for economical material 
handling—MM Industrial Wheel- 
lers have outstanding flexibility 
with a choice of efficient attach- 
ments for handling all jobs in 
record time. 


One-Man Loading... Pallet Handling 
se naicnan tae Drawbar Work ... Maintenance 


bs M * ( ; 0) R D CORPORATION & : See Your Nearest MM Dealer, Distributor or Write 
. DETROIT, MICH., U.S.A. : on 
a CABLE ADDRESS: McCORDRAD M | hy N EA P O L I S 7 M Oo L I NE 


MINNEAPOLIS 1, MINNESOTA 





BAUER LABORATORY MILL 


FOR SAMPLE AND TEST RUNS 


This mill is equipped with a 3 or 5 h.p. built-in 
motor or V-sheave for belt drive. It is built 
with the precision required for laboratory use, 
but has ample stamina for production service. 


The U.S. Dept. of Agriculture approves it for 
preparing cottonseed, soybean, and tung nut 
samples. The American Tung Oil Assn. specifies 
it for sample grinding. The American Chemists’ 
Society endorses it. 
With various designs of plates, the mill reduces all 
grindable materials. It recovers the entire sample. 
The hinged cover can be easily swung open for 
cleaning the interior. 
You are invited to request literature and data on ; : 
To ae Ge =m | Et AA 


the Bauer No. 148-1-A Laboratory Mill. 
Sate —S 
| =) a 





THE BAUER BROS. co. oon jeer tie 


1776 SHERIDAN AVE. SPRINGFIELD 99, OHIO 
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Serving the world 
with equipment for 


Bodies & Hoists 


Tronsport Tanks 


Road Machinery 1) Better Foods 


Heating 


Equipment | 2 a 


Dehydrators €) Better Roads 


Bottle Washers ik : AERO AFTER COOLER 
@ Better Transportation ont 


Water Systems i “Balanced Wet Bulb Controf” 


How to PREVENT CONDENSATION 


5 04 HEIL. OO) in COMPRESSED AIR LINES 


@ Users of pneumatic tools and machinery spend 
thousands of dollars on repairs and suffer much inter- 
ruption to production from the condensation of water 
in their air lines. In compressed gas systems and in 
processes where compressed air is blown directly on 
parts and materials, there is additional damage. 


GENERAL OFFICES * MILWAUKEE 1, WISCONSIN 








You can prevent these losses by installing a Niagara 
Aero After Cooler. It cools the compressed air or gas by 
evaporative cooling and removes the water before the 
air enters the receiver. This method brings the air to 
within a few degrees of the wet bulb temperature, mak- 
ing certain that your compressed air will always be 
colder than the atmosphere surrounding the lines in your 
plant, so that no further condensation can take place. 

Savings in cooling water pay for the installation. 
Experience shows that the patented Niagara evapora- 
tive cooling method consumes less than 5“o of the water 
required for cooling by conventional means. You save 


Manufacturers of over 360 the cost of the water, the cost of pumping it, the cost 


different products for home of disposing of it. These extra savings soon pay for the 
Niagara Aero After Cooler. 


and industry Write for Bulletin No. 98 
NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 
Dept. O, 405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities 
s 











HEATING @ DRYING 


ARMSTRONG CORK COMPANY 


Lancaster, Pouantyivanin HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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OF SWIVEL TABLE 
ON GRINDING MACHINES 








ELECTRALIGN 


Exclusive New Brown & Sharpe 





Development 


HERE Is A UNIQUE Alp that permits align- 
-ment of swivel table for straight or tapered 
work after only one preliminary grind. 
ELECTRALIGN eliminates costly, time-consum- 
ing cut-and-try operations. 

This exclusive arrangement for Brown & 
Sharpe Grinding Machines easily detects 
displacements of .0001” in swivel table 
movement. Deflections are direct reading .. . 
no interpolation or transposition of figures 
needed. 


The following Brown & Sharpe Machines 
are obtainable with ELECTRALIGN: Nos. |, 2, 
3, and 4, Universal—Nos. 5, 10, 12, 20, 22, 


and 23, Plain—No. 13 Universal and Tool. 


For complete details, write Brown & 
Sharpe Mfg. Co., Providence 1, R.I., U.S.A. 


NEW, COST-SAVING ADVANTAGES... 


* Accurate Settings, Easily Made 

* Set-Up Time Sharply Reduced 

* Easier Operation, Faster Production 
* Continuous, Visual Check. 


BROWN & SHARPE 






WORN and OBSOLETE 
CUTTERS RECLAIMED 





DRILL 
HARDENED © 
STEEL 


up TO 66-C 





This is one of 
several quality 
standard car- 
bide cutters 
made by 
National 


Typical National Salvage Job 


High Speed and Carbide Seryigg 
Representatives in 
all industrial areas 


National 
TOOL SALVAGE (0, 


6511 Epworth Detroit 10, Mich, 


Write for 
catalog 





CHEMICALS 




















PROCESSES 


Specification 
RUST PROOFING CHEMICALS 
"2 le ~ 


CHEMICALS FOR ALODIZING ALUMINUM | 

* 4blodine” | 

RUST REMOVING CHEMICALS 
“Deoxidine” 
“Denoline” 

PICKLING ACID INHIBITORS 
*“Rodine” 


for the Government 
and its contractors 


Write—or call Ambler 0486—for full information on the produds 
listed above. 


Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT C0. 


AMBLER, PA. 
Manufacturers of Metallurgical, Agricultural & Pharmaceutical Chemicals 
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| Precision Weighing 


Controls Quality ... 


Manufactured prceducts are generally as good as skill 
and precision equipment make them. The right weigh- 
ing unit fitted to the operation has tremendous bearing 
in controlling quality. All types of parts selection, 
classifying lengths of carbon, sealing gauges are just 
a few things done by scales in industry today. These 
and hundreds of like operations require high accuracy 
pessible only with precision scales. An EXACT 
WEIGHT Scale is this type of equipment. It’s func- 
> tion is to make better 
products, cut costs doing 
it and do the job in less 
time. Although many re- 
markable things have been 
done there are still many 
new things to do in a ma- 
chine age America. If it 
can be done by weighing 
EXACT WEIGHT can do 
it. Write for full details. 
















THE EXACT WEIGHT SCALE COMPANY 


West Fifth Avenue, Columbus 12, Ohio 
Dept. W, 783 Yonge St., Toronto 5, Canada 


May-June, 1949 








‘Standard Types 





Variable Frequency 


Induction 
MOTORS & BLOWERS 


115 volts: 
400-800 Cycles—140 C.F.M. 
400-1600 Cycles—15-20 C.F.M. 


NOW IN PRODUCTION 
Other frequency ranges 
available 
GEAR MOTORS, 
AXIAL FLOW FANS 
AND MOTORS ALSO 
FURNISHED 
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These Induction Motors and Blowers are designed for use with 
engine driven alternators supplying variable frequency power 
throughout a wide range. They are very suitable for use in 
cooling tubes and amplifier boxes band switching or driving 
mechanisms on military and electronic equipment. 


% 


PERMANENT MAGNET ALTERNATORS 
For critical Instrument and 
Equipment Applications. 

PURE WAVE FORM 
1, 2, or 3 Phase ¢ 2, 4, 6, 8, or 12 poles 





ALL N2A 115V; 3 Phase, 45VA, 400 cycle at 6000RPM 
FREQUENCIES N2B 115V;2 Phase, i5VA, 60 cycle at 3}600RPM 
Special Types for N3C 15V;1 Phase, 1.1VA, 180 cycle at 300RPM 

customer needs N4A 70V;1 Phase, 10VA, 60 cycle at 3600RPM 
N6A 45V;1 Phase, 25VA, 1000 cycle at 500RPM 
Available. 
Continuous Duty 

585 DEAN ST. 


EASTERN AIR DEVICES, INC. Srooxtyn 17, wy. 


Designers & Builders of Standard & Special Rotating Equipment 
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A Salue 10 Rescrists 


THEY INSURE AMERICA’S SECURITY 


By re-enlistment or by joining if you are 
not a member, the ORC offers many per- 
sonal advantages. 


You members of the Organized Heserve 
Corps— commissioned and enlisted men 
and women—belong to the largest single 
component of the Army of the United States. 


By devoting part of your spare time each 
week and each summer to the ORC, you 
make a substantial contribution to your 
nation. 

In time of need, the Reserve Corps must be 
ready to furnish entire units, quickly mobil- 
ized and well trained. They are essential 
parts of our security forces. 


You may receive pay for training time, 
build up liberal retirement benefits, have 
rapidly expanding training and active-duty 
privileges, including Army schooling, op- 
portunities for Reserve commissions, and 
technical instruction. 

Your longevity also mounts up with Reserve 
service, giving you splendid opportunities 
for promotion and higher pay. 


Stay on the First Team for Security 


The men of the U. S. Army’s Organized Reserve Corps constitute a backbone of skill and experie 
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RESERVE CORPS 


U.S. ARMY 
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‘More Reservists in the U. S. Army are needed AT ONC 
Do your part to strengthen our security! Members—s) 
in. Non-members—join up. Visit your local Rewu 
Unit Instructor’s Office, nearest Post Commander... 
the U. S. Army and U.S. Air Force Recruiting Staite 
in your locality...for full details. Join up —stay® 


nce for our security fort 
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